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Factors Affecting Productivity of Some 
Lands in the Willamette Basin of Oregon 
for Douglas-Fir Timber 


PRODUCTIVE CAPACITY is one of the 
most important limitations on the 
use of land. Erosion is a vitally 
important hazard to that capacity. 
In order to inventory the land re- 
sources properly, one must know 
something about the factors that 
regulate productive capacity and 
cause vulnerability to erosion. This 
information is also needed in order 
to properly classify the land and 
to help develop and apply corree- 
tive land-use treatments, 

The Soil Conservation 
begay studies in Washington as 
early as 1944 to develop and test 


Service 


methods and procedures for obtain- 
ing information about the produe- 
tive capacity of land for timber 
(16, 20). 
duction 


Correlations between pro- 
the land-mapping 
units used in the areas by the SCS 
This kind of work 
to other 
The present 


and 


were obtained. 
is being extended areas 
and to other species. 
report includes a_ study, 
during the winter of 1951-52, of the 
productive capacity of lands in the 
Willamette Valley of northwestern 
Oregon for Douglas-fir timber. 


started 


‘Recognition is hereby given to J. Mel 
vin Williams, soil survey supervisor, and 
a number of soil scientists working under 
his technical direction (Harold W. Big 
Clarence R. Olds, William P. 

Ralph B. Cleveland). 
were responsible for the 
and interpretation of all 
tion. Planning and coordinating the work 
was facilitated and made possible by Wil 
liam W. Hill, state soil scientist, Samuel 
L. Sloan and Robert L. Brown, formerly 
Oregon state conservationist, and assist 
ant, respectively; Stanley W. Cosby, re 
chief, conservation divi 
sion; Theodore B. Plair, formerly re 
gional chief of Forestry Division: and 
William R. Van Dersal, formerly re 
gional chief of Operations, all of the 
U.S. Soil Conservation Service. 

Recognition is also given to Dr. T. 8. 
Coile, Professor of Forestry, Duke Uni 
versity, who reviewed the manuseript and 
made many helpful criticisms and sng 
gestions 


gerstaff, 
Badurina, 
men 


These 
collection 


soils informa 


gional surveys 


Literature Review 


Much has been shown 


recently in studies of timber site 


interest 


quality and in methods of predict- 
ing, from basic factors of the en- 
vironment, the productive capacity 
of the land for timber. Direct mea- 
surements of forest production on 
a site that is thought to be best 
suited to timber production is not 
always possible, because a suitable 
stand for measurement not 
exist. Methods have therefore been 
sought to make possible a sufficient 
lv accurate estimation of produe 
tive capacity by reference to certain 
permanent factors of the environ- 
ment that measurable 
and mappable. 
done by relatively simple casual 
examinations. 
lv developed mathematical methods 
of analysis are required for a full 
interacting 


may 


are easily 
This can often be 


In other cases, high- 


understanding of the 
relationships. A considerable back- 
ground of literature is building up 
on this subject. A current review 
shows efforts 


determine correlations between tree 


have been made to 
growth of many species and some 
of the most important elements of 
each of the four major habitat fac- 
tors (climatic. physiographic, biotic, 
brief 
these studies follows: 


and edaphic). reference to 

Climate as a factor affecting tree 
growth has always been recognized 
by students of timber-site quality. 
It usually is considered by limiting 
studies of site quality to areas or 
zones of more or less homogeneous 
climatic influences, Some authors 
however, have segregated elements 
of the climate, such as total annual 
precipita- 
tem- 


seasonal 
variations. 


precipitation, 
tion, latitudinal 
peratures, ete., and have studied 
the effects of these factors on site 
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quality (16, 20, 29, 33), These fac 
tors are confounded with 
other habitat factors affecting plant 
growth, and a thorough statistical 
interpretation of the effects of indi. 
vidual items of climate is not 
worked out. Climate alone has not 
been found satisfactory for the pur- 
pose of predicting site quality for 


many 


timber. 

Almost all students of timber-site 
quality have recognized physio 
graphic features as important fac 
tors affecting plant growth. Usu- 
ally, such specific factors as slope 
gradient, the 
aspect or and 
have classified 
items for consideration (1, 2, 6,8, 
12, 20, 23,35), These factors of the 
habitat are also confounded with 
many others in their effects on tim 
Information obtained 
rather in 


slope, 
eleva 


position on 
exposure, 
used as 


tion been 


ber growth, 
about them has 
definite and general. Einspahr and 
McComb (12) made one of the best 
statistical studies of some of these 
effort to determine 
effects of 


factors in an 
the individual 
tree growth. Much still 
be known before a full and aceu 
rate understanding of the individ 
ual and combined effects of these 


each on 


needs to 


physiographic factors is obtained 
At best they 
minor clues in predicting site qual 
ity. 

A few authors have investigated 
the effects of such biotic factors as 


promise to be only 


turpentining, stand density, and 
plantings outside of a species’ natu 
ral zone as factors influencing site 
(15, 22,29). Such 


factors 
any 


index 


have not been used to great 
extent as clues for predicting site 
quality It 
to be aware of their possible influ- 
working 


tions with other habitat factors 


is essential, however, 


ences when out correla 


> 
| 
: 
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Ground or understory vegetation 
is an additional biotic factor studied 
as a clue to forest productivity. 
Coile (6) presents background in- 
formation for and against the use 
vegetation instead of 
of forest growth to 
(10) also 


presents evidence that correlations 


of ground 
measurement 
indicate site quality 


exist between the growth of most 
understory vegetation and the same 
habitat factors that correlate with 
production of the overstory. Lunt 
(23), Turner (35) and many other 
authors have also given attention 
to ground or understory vegetation 
as a clue to timber site quality 
Generally, the use of understory or 
ground vegetation alone in predict 
ing productive capacity of a site 
for timber is less satisfactory than 
where other factors of the environ 
ment are used in correlation 

A number of authors have re 
ported efforts to correlate timber 
production with reeognized 
series and types (5, 8,12, 18, 20, 23, 
Chandler et al. (5) and 
Kinspahr and MeComb (72) found 
satisfactory correlations, Haig (78) 
and Lunt (23) could find none, 
while other authors found varying 
degrees of exist 
among certain groups of soil series 
and Land-use capability 
classes, used by the SCS, did not 


soil 


13, 35, 87) 


correlation to 
ty pes. 


correlate with productive capacity 
for timber, according to Hill et al. 
(20) 

Auten Haig (78), Storie 
and Wieslander (33), 


(3, 3). 
and Tarrant 
(34) are among the recent authors 
reporting studies of forest growth 
as influenced by chemical proper 
the These 
the amount of 
nitrogen, phosphorus, caleium, 


ties of soil properties 


include available 


magnesium, potassium, organic 
general nutrient 
All except 


indicated 


matter content, 
level and reaction pH 

Storie Wieslander 
that direct correla 
tions The latter 
mention chemical properties of the 


and 
no significant 
were obtained 
soil, such as alkalinity and salinity, 
as being important items in deter 
mining productive capacity of dif 
ferent sites for timber 

Most 


studies 


recent authors reporting 


aimed at predicting site 


quality have based their correla- 
tions on physical properties of the 
soil as primary factors. They also 
of the 
habitat factors mentioned above as 
more or less incidental (1,7, 10, 17, 
13,14, 16,19). Some of the physical 
properties measured and used in 
the correlations are texture, per- 
meability, thickness, plasticity and 
water holding capacity of the sev- 


have included some other 


eral horizons; color, compactness, 
drainage (or lack of it), silt-plus- 
clay content, colloidal content, im- 
bibitional water values, weight-vol- 
ume relationships, total effective 
depth, content of gravel. capillary 
and noneapillary pore space, and 
Varying de- 
grees of success have been obtained 


moisture equivalent. 


in arriving at significant correla- 
tions. Very high order correlations 
have been obtained with some fae 
else 


tors in whereas 


where these same factors failed to 


some Cases, 
show significant effects. 

Several authors have implied di 
rectly or indirectly, and the pres 
ent author believes, that productive 
capacity of a site for timber is re- 
lated quite definitely to factors 
which provide optimum amounts of 
available moisture for plant growth 
during the longest period in the 
growing season (17, 9, 11, 20, 27, 
35). 

This literature review helps illus- 
trate the complexities of the prob 
lem. It indicates the improbability 
of finding a simple solution which 
will work throughout the country 
for predicting site quality without 
the presence of a suitable stand of 
timber for measurement. It shows 
the need for different studies appli 
cable to specified zones or areas and 
individual species in which satis 
factory correlations are developed 
timber growth and 


between some 


specific, easily recognizable, meas 
urable and mappable factor or fac 
tors 


Methods 


This study was limited to the 
more or less homogeneous climatic 
zone of the Willamette Basin of 
northwestern Oregon. The results 
are immediately applicable to land 
2 OOO feet 

included 


below an elevation of 


(ine tree species was 
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Douglas-fir (17), the most impor- 
tant timber producing species in 
the area. 

Measurements of forest produc- 
tion were made in 310 existing, un- 
managed, even-aged forests of nor- 
mal stocking and condition. The 
stands varied in age between 20 
and 207 years, with the average be- 
ing somewhere between 45 and 55 
vears. Average total height, in re- 
lation to average total age of domi- 
nant and codominant trees in these 
stands, was accepted as the most 
usable guide for measuring produe- 
tivity. This relationship at 100 
years of age is known as the site 
index for Douglas-fir. Yield tables 
for different site-index classes have 
been developed and are in general 
use (24). Average total height and 
age of these stands were based on 
measurements by standard meth- 
ods (25). From 5 to 10 dominant 
and codominant trees were meas- 
ured in each forest. Supporting 
general information was recorded 
on such things as are taken into 
account in deciding whether or not 
a forest is unmanaged, normally 
stocked, and in normal growing 
condition (24). Information about 
ground and understory vegetation 
was also recorded. 

Measurement of land and eli- 
matie factors for correlation were 
made concurrently with those of 
forest production. They include 
three classes of habitat factors, soil 
(edaphic), topography 
graphic), and climate (climatic). 

Soils examined with an 
auger or pit, or both, to obtain 
accurate representative informa- 
tion for each plot (32). Total effee 
tive depth in inches was measured 
total of 60 
limit of satisfactory root and mois- 
ture penetration, 
reached first. Depth in inches to 
the bottom of each layer thought 
to have significantly different per- 


( physio- 


were 


to a inches or to the 


whichever was 


meability was also determined and 


recorded. Textural class was deter- 
mined for each layer by field meth 
ods. wetting and rubbing between 
the fingers. This information was 
recorded and the texture of the sur- 
face soil given a generalized group 
symbol in addition. Permeability 
of each layer beneath the top soil 


i) 
‘ 
| 
q 
} 
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was determined through field in- 
spection by an experienced soil sei 
entist and each layer assigned to a 
permeability class (26,36). Kind 
of underlying material was deter 
mined and indicated by symbol. 
Soil series as described in published 
reports was noted for each plot 
(28).? Presence of stones or gravel 
in the top soil sufficient to modify 
the texture or management was re- 
corded. General information about 
structure, color, mottling, presence 
of roots, ete.. was recorded and 
sometimes diagrammed to assist in 
interpretation. Soil examination 
and measurements were of the type 
used as standard by the SCS. A 
little more detail—such as indiecat- 
ing actual depths in inches instead 
of indicating depth groups—was 
included, however. All information 
was coded as far as possible in ae- 
cordance with national standards 
(32). 

Topographic features for each 
plot were recorded: average slope 
in percent, aspect in degrees azi- 
muth, position on the slope. and 
elevation. 

Aspect was taken as the aver- 
age perpendicular direction 
from the slope in degrees azimuth. 
Magnetic declination of the com 
passes was set off at 22 degrees. In 
the case of ridge top positions, the 
aspect was read down the ridge. 
Aspect was not deemed important 
in establishing the site quality in 
some locations and they were desig- 
nated as ‘‘X.’’ Usually, these loca- 
tions were on slopes of less than 3 
pereent. 

Position on the slope was re- 
corded under one of four classes : 
**X,’’ which oceurred on 
level land and accompanied 
designation for aspect; ‘‘L. 
representing lower slopes, bottom 
or valley areas — where hills 
mountains in the immediate vicin- 
ity may significantly influence tree 
growth by affecting climate or mois- 
ture relationships within the soil; 
‘*M,”’ representing midslope posi 
tions; and ‘‘U,’’ representing up- 


away 


almost 
an 


or 


‘Soil series referred to in this paper 
are currently being refined for the Wil 
lamette Valley. It appears that from 
one to several new series may be broken 
out of each series now used, 


per slopes and ridge tops, where 
topography may influence tree 
growth significantly through wind 
action and indirect effects. The ap- 
proximate length of slope, as indi- 
cated by casual observations from 
the plot area, was recorded to help 
determine validity of the position 
effect. Elevation was recorded by 
means of a surveyor’s barometer or 
by using available topographic 
maps. 

Climatic factors were partially 
controlled because the study was 
confined to a generally homogene- 
ous area. Elevational influences 
might be reflected as climate, so this 
factor was measured for each plot. 
Seasonal influences and cycles are 
averaged when long-lived perennial 
plants are studied. The average 
total annual precipitation and the 
average seasonal precipitation (6 
months period from April through 
September) were recorded for each 
plot by reference to isohyetal maps.® 

All 
specific 


information. including the 

location of each forest 
studied, was accumulated on 
pecially designed cards. Continu- 
ous checking of results as the field 
work progressed often pointed out 


es 


showing warm-season precipita 
tion for Oregon was taken from Climate 
and Man, U. 8S. Dept. Agric. Yearbook, 
1941 and superimposed to scale over an 
isohyetal map of total annual precipita 
tion in the Willamette Basin. The latter 
was provided by the Corps of Engineers, 
U. 8. Army, Office of the District Engi 
neer, Portland, Oregon. 


TABLE 1.—SUMMARY 


Total number of plots studied 310 
Total number of plots rejected: 
After field checking 
Results questionable but 
checking not completed 


19” 
field 

13 

32 32 

Total number of plots used in 
analyses 278 
Distribution of plots among the differ 

ent soil series: 

A. Residual hill soil series of major im 
portance in continued forest produe 
tion. 

Olympic 

Melbourne 
Aiken 14 
Cascade 12 


Polk 3 


118 
a4 


181 


Total 


or 
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This 


some of the 


discrepancies in the data. 
called for rechecking 
locations, during which many of 
the apparent ex 
plained on the basis of facts not 
originally picked up, All field work 
was done by experienced soils tech 
nicians and foresters, usually work 
ing as a team. 


variations were 


All plots (forests) studied, clas 
sified into major groups A and B 
and into soil series, are summarized 
in Table 1. Rejected plots are also 
shown. 


Analyses.—Residual hill soils in 
group A and the Powell Series in 
group B (Table 1) were inves 
tigated by regression analyses. The 
average total height of dominant 
and codominant trees was used as 
the dependent variable indicative 
of site quality. Average age and 
certain measured land and climatic 
factors were used as independent 
variables (Table 2). Preliminary 
study of selected plots indicated 
that linearity existed between the 
different independent variables 
which were used and the logarithm 
of average height. Conse 
quently, the fundamental growth 
curve proposed by Schumacher 
(30) and employed by Ralston 
(29) and others was used. 


tree 


Aspects were classified into 
‘‘north,’’ ‘‘south,’’ and ‘‘level,’’ 
and were analyzed separately or in 
combination. North in- 
cluded plots whose azimuth read 


aspects 


ALL PLors 

B. Other soil series: where other poten 
tial use is greater than for forest pro 
duction; where conditions are very 
poor for forest production; or on soils 
of such small extent in the valley as 
to be relatively unimportant in forest 
production 


Amity 
Camas 
Carlton 
Chehalis 
Clackamas 
Hillsboro 
Newberg 
Powell 
Salem 
Salkum 
Viola 
Willamette 


Total 


*These 19 plots were rejected for any one of several reasons such as snow, 


insect, or fire injury. 


: 
| 
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SUMMARY OF ANALYSES USING LOGARITHM OF THE AVeKAGE ToTrAL or DoMINANT AND 
CODOMINANT TREES AS THE DEPENDENT VARIABLE 


TABLE 2 


Independent variables studied 


No. Reciprocal Soil Slope Elevation Total precipitation 
Analysis number of of age depth percent feet Annual Warm season 
and deseription’ plots Item’ Xx, XxX Xa XxX, ¢ X, 


Residual hill soils ineluding Olympie, Melbourne, Aiken, Caseade, and Polk 


1. North aspect with soils by's 13,539,482 not used + 000,514 00,014 + 000,778 + .011,772 
60” and over 23 t 9,.093,241** not used .580,790 500,000 979,848 1.019, 838 
2. North aspects with soil by’s —11.494,441 + 003,452 — 000,320 + 000,019 — 000,725 + 004,217 
60” and under 21 t 5.835,950"* 2.407 567 678,571 .713,582 403,579 
North and level aspects by's — 13,320,182 + 001,986 — 00,137 + 000,008 + 000,286 + 000,219 
with soils of all depths 71 t 16.064 ,360°* 3.008,284"* 318,605 533,333 639,821 .110,998 \ 
4. South aspects with soils hy’s —13.213,100 not used 000,330 4+ .000,022 + 000,703 — 004,927 
60” and over 32 t 9.142,311** not used 626,804 728,960 .756,052 1.627,152 
5. South aspecta with soil 12.037 + 003,630 — 00,146 - (00,027 + 000,545 — 03,041 
60” and under 0) t 10,.234,615** 4.442,720** 14,227 1.386,963 665,446 1.107.034 
6. South and level aspects hy 's 14.112.199 + 002,165 — 00362 — 00,025 + .000,821 — 
with soils of all depths t 21.782,286** 4.147,509** 1.925,531* 2.372,737° 2.073,232°*  1.173,387 
Powell soil series | 
7. All aspects and all soil by’s 12,120,703 + 002,160 + 000,087 — 000,029 not used not used 
depths 28 t §.360,790** 4.770,329** .211,124 .773,643 not used not used 


‘Analysis No, 3 includes the plots used in both analysis No. 1 and No. 2 and another set of plots with level aspeets where the 
slope wis generally helow 3%. 
Analysis No, 6 includes plots in both analysis No. 4 and No. 5 and the same set of level plots that was used in analysis No 
regression coefficients, t-—values for determining statistical significance. 


partial 
"Significant above the 5% level. **Highly significant above the 1% level 


from 331 to 120 degrees inclusive. 
South azimuth 
readings from 121 to 330 degrees. 


aspects covered 
Level aspects were found on slopes 
of less than about 3 percent, which 
rendered the aspect variable non- 
effective. 

Surface soils of all but one of 
the plots on residual hill soils, and 
all of the plots on the Powell Series, 
were classed as medium-textured 
Surface texture, therefore, was ig- 
nored as a variable in the analyses. 

Only those plots indicated as hay 
were in 


ing midslope posit ions 


cluded in regression analyses. Posi- 
tions indicated as ‘*X’’ were con 
sidered as midslope positions of 
level Thirty-seven 


having upper- or lower-slope posi 


aspect plots 
tions were not included in the anal 
yses and are not reported 

Soil depth, as a variable, was 
held at 60 inches for all plots of 
this depth and over, whereas the 
actual numerical values of soil 
depth were used for plots having 
lesser depth 

Miscellaneous soils in group B 


(Table 1) for the Powell. 
were studied in different ways de 


except 


pending upon the characteristics 
They are classified in this report 
by soil mapping units used by the 
SCS, which fairly well define the 


Where sufficient data 
are available, they have been ar- 
ranged into depth groups and a 
simple arithmetic average of site 
index from published growth 
curves (24) is presented. This rep- 
resents a satisfactory correlation 
between site quality and permanent 
mappable land factors. The paran- 
eters of these measurements were 


soil series. 


measured by caleulating the coeffi 
cients of variability. This method 
was found to be very satisfactory 
by Gessel and Lloyd (16) and Hill 
et al. (20). 

All statistical 
Snedecor (37). 

Results 

Residual hill soils and the Powell 

Multiple 


analyses were made of these two 


work followed 


Soil Series. regression 
groups of soils according to stand- 
ard methods. The former group 
represents the most important soils 
in the Willamette Valley for per- 
manent forest produetion. Al 
though 10 soil series have been ree 
ognized, named and published in 
this group (28), only 5 were in 
cluded among the plots measured 
(Table 1). They are Olympic, Aiken, 
Melbourne, Caseade, and Polk, 
which comprise practically all of 
the soils in the group where drain- 
The first 


age 1s considered good. 


four are the most important series 
from the standpoint of total land 
area. The Powell Soil Series was 
the only one in the miscellaneous 
group (Table 1) where 
samples existed to permit regres- 


enough 


sion analyses. 

The analyses made, variables em- 
ployed, coefficients obtained and 
their levels of significance are sum- 
marized in Table 2. Where vari- 
ables did not prove to be significant 
above the 5 pereent level, they were 
eliminated. Note that for north and 
level aspects on residual hill soils 
and for the Powell Soils, only total 
effective soil depth proved to be a 
significant indicator of site quality. 
On south and level aspects on the 
residual hill soils a number of fac 
tors (soil depth, slope, elevation, 
total annual precipitation) proved 
to be significant. 

The best estimation of site index 
for north level 
medium-textured residual hill soils 
with midslope or unimportant posi- 
tions is thought to be expressed by 
Equation No, 1 (p. 327) derived 
from analysis No. 3 (Table 2). 


aspects on 


For south and level aspects in this 
same group of soils, the best estima- 
tion of site index is thought to be 
expressed by Equation No. 2 (p 
327) derived from analysis No. 6 
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Equation No, 1: ¥ 


Equation No, 2: 


2.196,535 — 13.379,077 X 


2.185.764 — 13.881,570 X,4+ 0.002, 189 


+ XY, 


0,000 344 


— 0.000,023 0.000,604 X, 


Equation No. 3: Y 


For the Powell Soil 
medium-texture, including all as- 
pects and positions, the best esti- 


Series of 


mation of site index is thought to 
Equation No, 3 
(above ) derived from analysis No. 7. 


be expressed by 


In these equations XY, is the re- 
ciprocal of age, XY» is the total effee- 
tive soil depth in inches, Ys, is the 
slope in pereent, Vy is the eleva- 
tion in feet, XY, is the total annual 
precipitation in inches and Y is 
the logarithm of the estimated tree 
height. The multiple correlation 
coefficients (R) of these equations 
are 0.8991, 0.9335, and 0.8841 re- 
This 


very high degree of success is at- 


spectively. indicates that a 
tained by using the equation to 
estimate the site index of any com- 
parable area, 

When age is held at 100 years 
these equations render the site in- 
dex directly. 

By the use of these equations, it 
is possible to caleulate the effect 
of any one variable on site index 
with all other variables controlled. 
This has been done with all vari- 
ables held at the mean (Table 3) 
except age, which was held at 100 
years, and the information is par- 
tially shown in figures. Fiducial 
limits at the 5 percent level were 
also calculated and are shown. 

Estimated site index on residual 
hill soils for south and level aspects 
as influenced by total effective soil 
depth is shown in Figure 1. It was 
obtained by solving for Y in equa- 
tion No. 2. The broken parts of the 
curve are extensions beyond the 
limits of the data and are included 
only as a matter of interest. Al- 
most identical curves are obtained 
for north and level aspects on re- 
sidual hill soils and for the Powell 
soils when solving for Y in equa- 
tions Nos. 1 and 3. A slight up- 
ward trend is shown as the total 
effective soil depths increase from 
18 to 60 inches. This indicates al- 


most equal effectiveness of soil at 
different depths in affecting site 


2.173, 986 — 12.241,256 0.002,115 X 


index. This information may be 
helpful in establishing soil depth 
groups for soil mapping. 
Estimated site index on residual 
hill soils for south and level aspects 
as influenced by slope is shown in 
Figure 2, by elevation in Figure 3, 
and by total annual precipitation 
in Figure 4. These have all been 
derived by solving for Y in equa- 
tion No, 2. The slope relationship 
is negative and linear. It’s total 
effect over the range from 5 to 130 
percent amounts to 13.8 site index 
points which is about the value of 
the average fiducial range. This 
effect is hardly sufficient to justify 
the establishment of slope groups 
in soil surveying to reflect differ- 
ences in production. Slope groups 
in the conservation survey should 
not be thought of as reflecting lim- 
itations in production alone, but 
rather, to indicate hazards under 
continued use and other limitations 
in forest management. Elevation 


TABLE 3. 
RPGRPSSION 


Variables 


X,, average tree age, 
years Maximum 
Minimum 
Mean 
X,, total effeetive soil 
depth, inches Maximum 
Minimum 
Mean 
slope, percent 
Maximum 
Minimum 
Mean 
clevation, feet 
Maximum 
Minimum 
Mean 
annual 
precipitation, Maximum 
Minimum 
Mean 


inches 


average 
precipitation, inches 


warm senson 

Maximum 

Minimum 

Mean 

Y, average tree height, 
feet Maximum 

Minimum 

Mean 

‘Equation Nos. 1, 2, and 3 were 

tively. 


derived 
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effect is negative and linear where 
as the effect of total annual precipi 
tation is positive and linear. Both 
factors should be considered in for 
est management, 

Tests 
those shown in Table 2, tests were 


for significance Besides 
made to determine significance be 
tween comparable regression coeffi 
cients derived from analyses 1 and 
4,2 and 5, 3 and 6, 3 and 7, 
6 and 7. No significant differences 
were found, and it is assumed that 
there difference 
between estimations of index 
from either of the three equations 
Including the 
group of level plots in analyses 3 


is no. significant 
site 
presented. same 
and 6 may have masked somewhat 
the effect of aspect, which is re 
flected 
equations No, 1 and No, 2. 


between 
When 
curves derived from equations 1, 2 
and 3 showing effects of soil depth 


In a comparison 


on site index are superimposed, 
they fall within an area common 
to the confidence bands of all three. 
This indicates that the most reliable 
regression could have been obtained 
by ignoring aspect and combining 


& 7, 


the plots in analyses 1, 2, 


MaxiImMuUM, MINIMUM, AND MBEAN VALUES OF VARIABLES Usep 
ANALYSES SHOWN IN TABLE 2 


Analysis number’ 


900 
240 


53 


161 
60 


from analyses Nos. respec 
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total effective depth 
surface texture. 


of soil. Residual 


Site index on south and level aspects as influenced by 
hill 


"0 


Fig. 2. 
slope. 


soils of medium 


re 


Site index on 
Residual hill soils of medium surface-texture. 


HOPE | Perce) 


south and level aspects as influenced by 


aie 


3 


elevation 


and the level plots common to anal 
yses 3 and 6. 

Application._-Rather than recal 
culate the coefficient as suggested 
eurve 
(Fig the 
calculated values obtained by solv 
ing equations 1, 2, and 3. The 
fiducial bands for estimating site 
index from a single plot at the 5 
caleulated for 
The new 


weighted 
was 


above, a average 


5) obtained from 


percent level were 
each of the 3 equations. 
variances for different increments 
of soil depth were then weighted 
on the basis of the degrees of free- 
dom involved and a weighted aver. 
age variance caleulated. This was 
used as a basis for obtaining 
weighted average fiducial bands in 
Figure 5 he 
used for estimating site index from 


Figure 5 may now 


Site index on south and level aspects as influenced by 
Residual bill soils of medium surface-texture 


Tse Taco Too 


Fig. 4 


face-texture. 


a single plot on the basis of total 
effective soil depth alone. It applies 
generally to an area in the Wil- 
lamette basin below about 2,000 feet 
medium-textured 
Powell 


in elevation on 
residual hill and 
any slope, aspect, elevation or pre- 
cipitation. It will give accuracies of 
about +22 site index points for 
soil depths between 20 inches and 
60 inches at about the 5 percent 
level. The broken portion of the 
curve (below 20 and above 60 
inches) are extensions beyond the 
limits of the data and are shown 
only as a matter of interest to stim- 
ulate further investigation. 

There 


soils of 


Miscellaneous soils. are 
many more recognizable soils in the 
Willamette Valley than those rep 


resented by the three equations 


total annual precipitation. 


Site index on south and level aspects as influenced by 


Residual hill soils of medium sur 


given above. Many of these were 
originally forested. Some of them 
are in forest cover today. From the 
standpoint of total forest produe- 
tion in the future, however, they 
are relatively unimportant because 
either the acreage is small, the soils 
are of low site value for timber, or 
they have greater potential uses 
than for forest production. A num- 
ber of plots were measured on some 
of these miscellaneous soils and the 
information is summarized in Table 
4. To get usable information about 
their productive capacity for Doug- 
las-fir, this miscellaneous group 
was classified by soil series and 
depth groups. Mapping units in 
cluded in each group are shown 
The site indexes for the plots were 
averaged within these groups and, 
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where enough measurements were 
available, the coefficient of varia- 
tion was calculated to give an idea 
of the range which existed among 
the measurements. This informa- 
tion may be used directly for esti- 
mating productive capacity of these 
soils for Douglas-fir. 


Summary 


Landowners and technicians need 
a reliable method of estimating the 
productive capacity of land for 
timber irrespective of the present 
plant cover. A generalized sum- 
mary of pertinent literature indi- 
cates the progress to date in devis- 
ing such a method and in convert- 
ing it into practical use. It is ob- 
vious that no universally applicable 
simple method possible, but 
through a knowledge of basic fae- 
tors the information can be worked 
out satisfactorily for more or less 
climatie zones. To 
help meet this need in the Willam- 
ette Valley of northwestern Ore- 
gon. site quality for Douglas-fir was 
studied in relation to land and eli- 
matic factors on 310 selected plots 
representing even-aged, normally 
stocked, unmanaged stands. 

Productive capacity for timber 
was obtained in the usual manner 
by determining average total age 
and total height of the dominant 
and codominant trees on each plot. 
Land and climatie factors studied 
concurrently were: total effective 
soil depth, textural class of the sur- 
face and subsequent soil lavers, re- 
lative permeability class of each 
soil layer, kind of underlying ma- 
terial, percent slope, aspect, posi- 
tion, drainage, elevation, total an- 
nual and total warm-season precipi- 
tation. These factors are consid- 
ered to be easily recognizable, meas- 
urable and mappable by standard 
field methods ordinarily used in a 
soil survey or are available from 
some other convenient source. 

Plots were allocated to three 
groups for summary and analyses: 
(1) Residual hill soils ineluding 
Olympic, Melbourne, Aiken, Cas- 
cade and Polk series. These were 
further separated into north, south 
and level aspects. (2) The Powell 
soil series, (3) Other miscellaneous 
soils potentially less important in 


homogeneous 


10 40 


EG 


50 60 
TOTAL EFFECTIVE SOW DEPTH (inches) 


Fig. 5.—Average site index for Douglas-fir as influenced by total effective soil depth. 
Applicable between soil depths of 20 to 60 inches in the Willamette Basin below 
about 2,000 feet in elevation on medium textured, well drained, residual hill and 


Powell soils of any slope, aspect, or precipitation. 


Fiducial limits at the 5 percent 


level are shown for estimating site index from a single plot. 


future permanent forest produc- 
tion than group 1 and 2. The first 
two classes were studied by mul- 
tiple regression analyses the third 
by classification into soil series and 
depth groups. The studies have 
resulted in the development of 
three regression equations which 
may be used to estimate site index 
for land represented by groups 1 
and 2 above. A summary table, 
giving average site indexes and co- 
efficients of variation, is included 
for some of the miscellaneous soils 
in group 3. 

The regression equations to he 
used in determining site quality 


are given for residual hill soils in- 
eluding both north and level as- 
pects; for residual hill soils, in- 
eluding both south and level as- 
pects; and for the Powell soil series 
including all aspects. 

By the use of these equations, 
each significant variable tested was 
studied with respect to its effects 
on site index independent of all 
others. Tables, figures, and discus- 
sions of studies are pre- 
sented. 

A generalized curve has been de- 
veloped by which site index can 
be estimated readily for the Wil- 
lamette Basin from information 


these 
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about the total effective soil depth, 
between 20 and 60 inches, as de- 
fined and determined by the SCS 
This is considered applicable to all 
medium-textured soil of the Olym- 
pic, Melbourne, Aiken, Caseade, 
Polk, and Powell series of all as 
pects, positions and precipitation 
zones below 2,000 feet in elevation. 
Caleulations of the limits of aceu- 
racy with each equation separately 
and tests of significance between 
comparable regression coefficients 
in the various analyses have pro- 
vided a basis for this generalized 
curve 

Total effective soil depth was the 
most important factor in determin 
ing the productive capacity of a 
site for Douglas-fir timber. This 
factor appears to gain its impor- 
tance through the internal water 
relationships of the profile as they 
influence plant growth. 
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Six Thinnings in a 56-Year-Old Pure White W. G. Wahlenberg 


Southeastern Forest Experiment Station, 


Pine Plantation at Biltmore Forest Service, U. 8. Department of 


Agriculture, Asheville, North Carolina 


The pioneer forest planting started by Dr. C, A, Schenck in the 1890's A commonly recognized advan- 
on the Vanderbilt Estate at Biltmore, near Asheville, N. C., was first tage of thinning is accelerated di- 
reported in detail by Haasis (10) over 20 years ago. A progress report ameter growth, which results in an 
by Frothingham (9) in 1942 dealt with thinnings in both pure and increase in the number of large 
mixed plantations of white pine. The present report on continued thin- — trees, and a consequent increase in 
ning in the pure stand (which is one of the oldest white pine planta- early income (1/1). This permits a 
tions in the U. 8.) covers the first six cuts. The present test is single reduction of invested capital with- 
and without replication, on an area totaling only one-half acre. It can out sacrifice in growth capacity of 
never show how much may be cut currently without lowering the final a stand properly treated. There is 
harvest, but the advantage from thinning is becoming increasingly — reason to believe that the full pro- 
clear. Many of the prospective final crop trees reserved during the suc- ductive power of a soil—its maxi- 
cessive pulpwood harvests are now about to pass, or are already over mum capacity for wood production 
the threshold of saw-log size. This marks the stage in which substantial can be maintained regardless of 
benefits from thinnings begin to accrue. thinning. It appears that when 


EASTERN white pine, Pinus strobus 
L., is unquestionably one of the best 
of the Southern Appalachian spe- 
cies. From surveys in five of the 
mountain counties of Georgia and 
three of the southwestern ones in 
North Carolina, Barrett (3) showed 
a superiority in growth of white 
pine over yellow-poplar and all oth- 
er associated species. Its current 
diameter increment averaged 3.5 
inches in 10 years in these natural 
second-growth stands. 

The preference for white pine 
planting stock on eroded slopes of 
the Biltmore Estate followed gen- 
eral failure of early work with 
many local hardwoods such as oak, 
sugar maple, and yellow-poplar. Of 
some 3,000 acres estimated to have 
been planted with all species be- 
tween 1890 and 1914, about 500 
acres of white pine plantations re- 
main today. They have reestab- 
lished forest cover on many de- 
pleted hillside fields. Figure 1 
shows how the site for the stand re- 
ported in this article appeared 2 
years before planting in 1899. The 
pines were spaced closely, about 3 
by 4 feet, to check erosion as 
promptly as possible. The conse- 
quent overstocking was first re- 
lieved in a quarter-acre experiment 
started in 1916.! 


INoncommercial thinnings were not 
used, and large seale commercial thin Fic. 1.—-Eroded old-orchard planting site first proteeted by wattles and brush as it 
nings were not made on the estate until appeared in 1897, 2 years before it was planted with white pine by Dr, C. A. Schenek. 
1946 (17). The thinned stand reported in this article is located on this hillside. 
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thinning procedures avoid overcut- 
ting, the biological yield is not ap 
preciably changed (20). That 
the actual increment plus thinnings 


18, 


on treated areas is much the same 
as net increment plus mortality on 


untreated areas. Most evidence of 
this so far has come from stands of 
pole-sized trees. For southern yel- 
low pines, Bull (4) 
maximum pulpwood production in 
trees over 4 inches in d.b.h. and less 
than 60 years old can be had by 


suggests that 


thinning only enough to avoid loss 
through death of suppressed trees 
For timber he recommends 
moderate thinning avoid 
tremes of stand density and tree 
growth. 


saw 


to eXx- 


Thinning started 1916+ 


~ 


HEIGHT (FEET) 


| 


Increased growing space is an ob- 
vious, but not necessarily complete, 
explanation for the better growth 
of trees left in thinning. On worn- 
out fields there may be an improve- 
ment in soil eenditions owing to the 
decomposition of the intermingled 
root systems of the trees removed. 
Early decay of mycorrhiza and the 
finer roots can promptly add to the 
supply of humus within the root 
zone. At the same time some injuri- 
ous agents may be stimulated, as 
will be shown. 


Disease and Insects 
The white pine blister rust is not 
menacing here. In the Southern 
Appalachians, Ribes are seldom 


HEIGHT (FEET) 


0.8.4. (INCHES) 


10 20 


30 


40 50 60 


AGE FROM SEED (YEARS) 


Fie, 2. 


Site index curves and height-diameter relations (insert) 


for the thinned 


test plot and adjacent unthinned control plots. 
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found below about 3,500 feet, 
whereas the Biltmore Estate and 
most other good white pine sites are 
below that elevation (2). 

Another fungus, Fomes annosus, 
long recognized as a serious prob- 
lem in Europe, and recently attack 
ing red pine in the northeast, (19) 
is present on the Biltmore Estate. 
In southern Sweden this organism 
attacks roots of Seotch pine at 15 
years, reaches a peak 20 years later 
and declines at about age 55. There 
it is found in undisturbed stands, 
but often advances after partial 
eutting (15). It does not appear to 
live in soil alone, but, as with some 
other butt-rot fungi, can spread 
from dead to living roots. At Bilt 
more the trouble has been traced to 
unnatural root arrangement from 
poor planting (73), but a build-up 
as a result of frequent thinning is 
evident. There is less of it in stands 
of natural origin, and less in the 
unthinned portions of plantations. 
Trees that die slowly in natural 
thinning apparently the 
supply of soluble carbohydrates 
stored in the root system, thus leav- 
ing the dead roots a somewhat less 
favorable medium 
growth. 

So far the damage to the thinned 
plot included in this study is minor. 
Ten out of 15 trees cut in the last 
thinning had butt rot, but decay 
affected only 0.233 square feet, or 
0.4 percent of the stump basal area, 
and did not extend upward enough 
to affect the second pulpwood bolt. 
The extent of root damage was not 
determined. 

Another minor trouble on the 
thinned plot also has been aggra- 
vated by the cutting. Exposed by 
thinning, the forest floor is prob- 
ably dryer for a time, and the so 
called ‘‘leaf blight’’ tends to be 
It has 
been observed to reduce the growth 
of diseased about one-third 
(7). Control by spray is imprac- 
tical, but spraying tests appear to 
have eliminated the likelihood of 
needle fungi as a cause of the trou- 
ble. Root aphids, Prociphilus spp 
are suspected (78). This malady 
dictated the removal of some eight 
trees per acre in the sixth thinning, 
ineluding one potential early crop 
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worse near the open spots. 
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tree. Damage remains insignificant 
because the wood was salvaged 
without interfering with full stock- 
ing. 

Negligible also was the damage 
from another pest, the white pine 
weevil, Pissodes strobi Peck. So far 
no artificial control has been need- 
ed. If epidemies develop with an 
increase of pure stands, treatment 
with concentrated lead arsenate is 
suggested. Two sprayings can af- 
ford protection for 8 years and pro- 
vide for a high percentage of well- 
formed logs (6). 


Site Used 


Seventeen years at close spacing 
without benefit of early thinning 
was not the only initial handicap. 
Accelerated erosion on the old or- | | | | 
chard site had been severe before ot—w 20 30 40 50 
planting (Fig. 1). Time has healed AGE FROM SEED (YEARS) 
the old scars, gradually rebuilding Fic, 3.—Basal area of white pine in relation to age during the last 36 years. 
the forest floor under the pines, but Pt 
without fully restoring the fertility 
of the virgin soil. At present the 
quality of the site for the thinned 
plot, index 67 lies between that of 
the two control plots, 56 and 75 
feet at 50 years. The height of trees 
of a given diameter now averages 8 
to 10 feet greater on one control 
plot than the other, with the 
thinned plot occupying an inter- 
mediate position (Fig. 2). 


BASAL AREA PER ACRE (SQ. FT.) 
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b.h classes 


Type of Thinning | 


@ 


A series of six cuts opened the 
full canopy from below beginning 
at age 20. The thinnings removed 
a few trees of poor risk, many of | | 
slow growth as judged by crown 
ratio, and some others as needed to 
achieve more uniform spacing. This 
operation eliminated all natural 
mortality after the second cut. The 
portion of basal area removed, each 
time at intervals of about 6 years, 
varied irregularly between 10 and 
24 percent of the total stand. The 
reserved basal area revolved around 
100 square feet per acre, although 
initial euts left somewhat less than 
this amount and later cuts some- 
what more. The basal area in 1953 

) 
Fig. 4.-A, Effect of crown ratio on cur 
rent rates of growth of three diameter | | | | 
groups of white pines, and B, effeet of , 40 40 
thinning in increasing the average size AGE FROM SEED (YEARS) 
of trees during 36 years. 
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at age 56 is 115 square feet on the 
thinned plot and 184 square feet on 
the unthinned plots. The amounts 
removed and a contrast in the up- 
ward trend of basal area are shown 
in Figure 3. Most of the trees taken 
were necessarily of pulpwood size 
There were left on the uneut con 
trol plots at age 56 about 16 times 
as many pulpwood-size trees, with 
nearly 10 times as much basal area, 
as there were on the thinned plot 
(Table 1). 


trees on 


But the pulpwood-size 


unthinned plots were 
the 


average tree in the stand as a whole 


smaller—2 inches less in d.b-h. 


being 4 inches smaller. Removal of 


small trees, after selecting domi 


nants and codominants as crop 


trees, immediately increases aver 
age size. For example, the sixth 


thinning raised the diameter of the 


tree of average basal area by 0.8 


inch, The last cut took trees about 
50 percent larger than those which 
are currently 


dying on control 


plots. 


Taree 1. 


Trees ye r acre’ 


Pulp 
Age from wood 


Thinning seed size 
Vo. cara 
Stand 20 888 
Cut 1 144° 
Left 744 
Control R98 
Stand R98 
Cut 352 
Left 476 
Control 936 


Stand 2 460 
Cut 112 
Left 348 

Control 924 

Stand ag 308 
Cut 
Left 252 

Control 820 

Stand 220 
Cut 92 
Left 128 

Control 708 


Left 100 
Control 588 


Stand 80 
Cut 52 
Left 28 

Control 116 


Number 


Growth and Crown Ratio 


Diameter growth after thinning 
was superior because the reserved 
trees were above average in size, in 

and in live 
total 1916, 
after thinning, crown ratios aver- 


dominanee, ratio of 


crown to height. In 
aged 41.5 pereent on the thinned 
plot and 34.3 percent on the un- 
By 1953, these averages 
had dropped to 37.1 
and 29.2 percent un- 
thinned. The effect of crown ratio 
on the growth of three size classes 
of trees Figure 4A. 
The trees with crown ratios of 20 to 


thinned. 
percent 
thinned 


is shown in 


4O percent were all small subdomi- 
nants with very poor growth rates. 
For any given crown ratio between 
40 and 40, growth rates increased 
with All with 


crown ratios over 40 percent were 


size class. trees 
medium or large, codominant or 
dominant, and growing well. Un- 
der-saw-log-size trees with 40 to 50 
pereent crown grew at the rate of 
1 or 2 inches in 10 years. Similar 


or PLANTED Wuite PINE 


Saw Saw 
timber 
size 


Pulp 

wood 
Both size size 
Inches 
RRR 
144 
744 
828 
828 
352 
476 
936 
480 
116 
364 
928 


10.0 
10.1 
10.0 
10.0 


368 10.5 

“6 
312 
856 
312 
100 


10.5 
10.4 
11.2 
10.5 
11.3 
56 5. 10.8 


112 212 ‘ 11.6 
72 5 11.3 
132 . 12.3 

8. 11.0 
124 12.3 
100 4.6 11.8 


Average d.b.h.? 


timber 
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crown lengths on saw-log trees re- 
sulted in diameter growth up to 
2.4 inches in 10 years. In the ab- 
of thinning, the crowded 
crowns on the smaller trees became 
progressively shorter. Reduced 
crown ratios together with subor- 
dinated position in the canopy and 
relatively smaller stems result in 
marked reduction of growth. Ona 
10-year basis, the growth in d.b.h. 
and in merchantable volume (per 
tree) declined with crown ratio as 
follows: 


sence 


Diameter Volume 

growth growth 

Inches Cu. ft. 
1.9 11.6 
1.6 10.1 


Live 
crown 
Percent 


J 
2.7 
0.8 
0.3 


Growth from a crown ratio of less 
than 35 percent of total height is 
considered unsatisfactory. 


Effects of Thinning 
The immediate effects of thinning 
on average size of remaining trees 


Errecr or Six THINNINGS ON THE STAND, AVERAGE AND BASAL AREA 


jasal area 
Pulp 
wood 
size 


per acre 
Saw 

timber 
size 


Both Both 


Square feet 
99.0 99.0 
14.0 
85.0 
92.3 
123.1 
38.9 
84.2 
124.6 
113.2 
18.2 
95.0 
150.5 


121.4 


58. 

36. 

82. 

50. 

6 108, 
19.2 5. 
11.4 103, 
108.0 76.5 


‘Pulp-sized trees were 3.6 inches to 9.5 inches, saw-log size trees 9.6 inches and larger, both affected by ingrowth. 
"Average size is shown as d.b.h. of tree of average basal area. 
“Twelve percent of these were unusable trees that died in natural thinning. Thereafter, the cutting precluded the mortality 
that continued to reduce the control stands after 30 years. 


50 
45 
40 
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4. 
4. 
4, 
4. 
i 
= 
4 5.4 
16 6.9 
5.5 1 
60 7.8 85.0 36.4 — 
6.4 12.4 12.4 
8.0 72.6 36.4 109.0 
; 6.0 145.2 21.1 166.3 
9.0 70.7 62.8 133.5 
7.7 27.1 4.8 31.0 
0.4 101.6 
6.5 175.7 
10.1 118.1 
11.0 139.0 
8.7 24.5 
11.8 114.5 
7.8 184.5 
: | 


Fie. 5A.—Unthinned stand in 


Fig, 5B. 


Same stand in 1936, after a mortality of 12 cords 


an average loss of 0.6 cord per acre per year since 1916, 


1916, trees crowded, death rate 


high, but losses confined to nonmerchantable stems, 


and the subsequent effects of the six 
cuttings on growth in that average 
size are shown in Figure 4B. Both 
effects contributed to the superior 
rate at which average size of trees 
inereased on the thinned plot. Di- 
ameter is the first tree dimension to 
respond to additional growing 
space. Interior views of the stands 
in 1916 and 1936 are shown in Fig- 
ures 5 and 6. 

The distance 
trees 3.6 inches or larger in d.b.h., 


average between 


in terms of equivalent square spac- 
ing, was 7 or 8 feet at 20 years 


when thinning started. Twenty 
years later it was still about 7 feet 
unthinned but nearly 12 feet 
thinned. Now at 56 years it is near- 
ly 9 feet unthinned and 17 feet 
thinned. In respect to average di- 
ameter and familiar rules of thumb, 
the unthinned spacing now is 1.1) 
or D +- 1.0 and the thinned spacing 
1.4 D or D 4+- 5.1 feet. The spacing 
is 12 percent of dominant height on 
the unthinned plot and 24 percent 
of dominant height on the thinned 
plot. 

A comparison of the trends in 
natural and artificial thinning in 
relation to age of white pine may 
be of interest. A common loss of 
saplings in the first 20 years was 62 
one-inch stems, 360 two-inch, and 
294 three-inch ones, or a total of 
760 nonmerchantable pines per 
acre. After that the merchantable 
trees taken by mortality in the ab- 
sence of thinning are compared di- 
rectly with those removed in thin- 
ning in Figure 7. Each pair of 
curves tells the story in different 
terms, trees per acre at A, cords 


per acre at B, and the percentage 
of yield at C. Thinnings not only 
salvage material that would other- 
wise be lost, but also harvest other 
trees inferior as growing stock. The 
cumulative intermediate yields in 
trees 3.6 inches and larger (upper 
curve) are composed of salvage 
(lower curve) plus the additional 


Fig. 6A.—After the first thinning 


‘*take’’ for cultural purposes. For 
example, during the first 50 years 
roughly 20 cords in 505 stems or 22 
percent of the yield was lost per 
acre on control plots, as against 31 
cords in 730 stems or 43 percent 
harvested per acre on the thinned 
plots. 

A compelling reason for resery 


Fic. 6B.—-Before the fourth thinning in 1936. The volume of wood harvested in 
trees removed in the four thinnings was about 25 cords (4 in 1916, 12 in 1922, 5 in 


1928, and 4 in 1936) or about 1% cords per acre annually since 1916. 


Nearly half 


of this was in trees that otherwise would have died and decayed in the same period, 
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GROWTH 


WITHOUT BARK 


SEED (YEARS) 


GROWTH 


JRRENT 
DOLLARS) 


257 


VALUE OF PULP 
AND SAWLOGS 


AGE 


| 


50 55 


FROM SEED ( YEARS 


Fie. 8.—Production per acre of products at different ages is 
shown in volume at A and in value at B. Mean annual volume 
increment per acre is shown at C, and the current annual value 
increment at D. Data for each diagram include the eut but 


not the mortality. 


Fig. 7. 


40 
FROM 


ing the better trees in thinning is 
to get saw timber sooner. The first 
saw-log trees cut were four per acre 
at 32 years. Twice as many were 
taken at 45 years and again at 56 
years. This left, at 124 
saw-log trees per acre thinned and 
100 per acre unthinned. 


56 years, 


Growth and Yield 


Merchantable volumes only are 
included in the following figures. 
From pulp-size trees and the tops 
only of saw-log trees the cumulative 
eubie-foot yield from  thinnings 
plus the remaining stock is already 


23 pereent above the corresponding 
net yield without thinning. Simi- 
larly, the ecubie volume of wood in 
saw logs only is 58 percent above 


the unthinned check. In combina. 
tion, the total eubie volume from 
thinning is 35 percent above the 


SEED (YEARS) 


45 


Comparison of the trends in cumulative amounts of 
white pine removed by artificial and natural thinning during 
30 years, A, trees per acre, B, pulpwood per acre, and C, the 


portion of total yield taken. 


control (last three lines of Table 


2). 

The trends in growth and yield 
are traced in Figure 8. The superi- 
ority of the thinned stand in vol- 
ume growth was first evident at the 
age of 36 or 37 (note crossing of 
curves at A and (©). Owing to the 
prior development of some saw logs, 
superiority in value production 
first appeared somewhat earlier, at 
about 30 years (curves B and D). 
Similarly, a few trees big enough 
for saw logs on the unthinned con- 
trol plots are responsible for a 
steady rise in value growth (D) 
although the trend in mean annual 
volume growth (C) is down be- 
cause of mortality among 4- and 6- 
inch trees. 

The net 4,882 cubie feet per acre 
produced in 56 years (Table 2) 
without thinning is equivalent to 


69.8 cords* or a mean annual incre- 
ment of 1.2 cords. The 6,578 cubic 
feet per acre produced in the same 
period with thinning is about 89 
cords or a mean annual increment 
of 1.6 cords. Thus the mean annual 
gain from thinning thus far, in- 
cluding both pulp and saw logs but 
expressed wholly in cords, is 0.4 
cords or one-third of the net nat- 
ural yield. Thinning increased the 
net yield of pole-sized trees alone 
only 28 percent, but meanwhile the 
‘‘outgrowth’’ from this size class 
meant ingrowth in saw-log sizes. 
Obviously the full advantage from 
thinning cannot be shown without 
separate consideration of the board- 
foot volumes and values. 


*Converting factors used are 70 eubic 
feet of peeled wood per rough cord un 
thinned and 74 eubie feet per cord on 
the thinned plot. These factors vary with 
the average size of the trees. 
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The saw-log yield from the 
thinned plot includes 1,796 board 
feet per acre taken in three light 
euts. The total production with 
thinning was 50 percent greater in 
board feet than was the net pro- 
duction without thinning (last 
three lines of Table 3). Trees with 
saw logs have a higher value per 
unit of volume. The under-saw-log- 
size white pines are worth 4 to 5 
cents per merchantable cubic foot, 
whereas the value per cubic foot in 
saw-log size trees ranged from 9 to 
12 cents. With all stems in the 10- 
inch class or larger classified as 
saw-log trees and all other as pulp 
trees, the average values rose from 
10 to 12 cents per tree at 20 years 
to an average of 80 cents each on 
the unthinned plots at 56 years. By 
contrast, on the thinned plots the 
trees cut at the last thinning were 
worth only 84 cents per tree, but 
those reserved at that time were 
worth $3.05 each. There are of 
course many more trees per acre on 
the unthinned plots, but even so 
their value per acre is well below 
that of the high quality material 
produced in the thinned plot. In 
56 years an advantage of nearly 50 
percent or about $200 per acre in 
stumpage value was gained by thin- 
ning.® 


Discussion 


Thinnings elsewhere confirm 
these results in part only, perhaps 
because of a later start. It is diffi- 
cult to match sites well enough for 
valid inter-regional comparisons. 

Mean annual growth of white 
pine at Biltmore on a site of index 
67 was a little more than 1.5 cords 
at age 36. The mean annual growth 
of loblolly pine in Louisiana on a 
site of index 85 was 1.3 cords at age 
36 (5, Tables 5 and 6, page 23). 
That is too early for much thinning 
effect. Another stand of loblolly 


"Pine logs from the Biltmore Estate, 
even where they are few as indicated in 
Table 3, are segregated in pulpwood 
sales and sawed into lumber. It pays 
because saw logs are worth about four 
times as much per cubie foot. When they 
are cut in inaccessible locations such in 
tegration of utilization may not be fea- 
sible. If all had been used merely as 
pulpwood in this experiment, the advan 
tage from thinning would be $30 less, 
that is $170 per acre. 


pine in Louisiana (15) has had 
treatment similar to that at Bilt- 
more. It produced a periodic net 
annual growth of 2.16 
thinned or 2.35 cords unthinned 
from 18 to 33 years of age. The 
author coneludes that in producing 
only pulpwood from loblolly pine 
on fair or better sites, thinning is 
not warranted in the first 33 vears 
because it neither shortens the ro- 


cords 


tation nor greatly increases the size 
of pulpwood sticks. On this plot, 
as at Biltmore, the edvantage from 
early thinning was first evident at 
age 36. Where the loblolly pine 
thinning had been deferred 5 years, 
the yields did not surpass the check 
yields until about age 42. 

Suitable levels of stocking for 
growing timber have yet to be de- 
termined. The ‘‘normal’’ or maxi- 
mum amount of basal area per acre 
in relation to tree size, as shown by 


4Urania plot, U5, lightly thinned 5 
times from below at 5-year intervals to 
residual basal areas averaging 99 square 
feet per acre. The cheek plot was near 
equilibrium at 152 square feet of basal 
area. 


TABLE 2. 
or 


Year and Saw log 
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Stahelin (76) for loblolly pine, has 
not been ascertained for white pine. 
It can probably stand a somewhat 
higher ‘‘normal’’ level of growing 
stock than loblolly because it is 
more tolerant of shade. After treat 
ment in 1953 the Biltmore white 
pine stands showed the following 
percentage of Stahelin’s normal 
basal area for loblolly pine of the 
same average diameter: thinned 69 
percent, and unthinned 122 
cent. 


per- 
Both so far continue to rise 
slowly. 

More pertinent comparisons, per 
haps, may be made with the culture 
of white pine in the northeastern 
states. Over a period of 73 years 
the yield from 50 acres of white 
pine on a Vermont farm® closely 
approximated that at Biltmore. 
There the average annual yield was 
107 board feet per acre from thin- 
ning and salvage plus 218 from 
final harvest. The total of 325 is 
comparable to the 335 board feet of 
annual yield in 56 years at Bilt 


5Reported by the ‘‘ Woodlands Editor’’ 
of American Forests in August 1947. 


Errect OF Six THINNINGS ON MPRCHANTABLE CUBIC VoLUME Per AcRE 
PINES INCLUDING 


Saw Loacs 


Tops of 


thinning portion saw log trees Small trees Total 
No. Cu. ft. Cu, ft. Cu, ft. Cu, ft 
Volume 1916 1,790 1,790 
Cut ] 247" 247 
Left 1,543 1,543 
Control 2,085 2,085 
Volume 1922 2,200 2.209 
Cut 2 604 H04 
Left 1,615 1,015 
Control 2 880 2,880 
Volume 1928 184 Ri) 2,359 2,623 
Cut 3 37 16 $12 865 
Left 147 64 2,047 2,258 
Control 37 16 3,581 3,034 
Volume 1935 662 272 2,108 3,042 
Cut 4 220 280 
Left 162 272 1,828 2,762 
Control 377 156 3,406 4,029 
Volume 1941 993 472 1,870 8,336 
Cut 87 a6 6903 816 
Left 906 136 1,177 2,10 
Control 714 276 3,296 4,386 
Test plot 1946 1,744 616 1,001 4,26) 
Control 1,016 376 3,146 4,358 
Volume 1952 2,496 812 lite! 4,176 
Cut 6 200 40 (24 864 
Left 2,296 772 244 3,312 
Control 1,654 572 2,656 4,882 
Total yield of wood without bark in 56 years 
Thinned 2 620 64 3,004 6,578 
Control 1,654 572 2,656 4,882 
Difference 966 292 438 1,606 


*Note: 9.7 percent of this was natural thinning 


Thereafter, the cutting has pre 


eluded the mortality that continued to reduce control volumes in small trees (4 inch 


ciass and larger) after 1928. 


ie 

j 

> 

yh 

th 
way 
8 
et 


338 


more, Other northeastern stands, 
however, despite an apparent hand- 
icap in latitude, have surpassed the 
one at Biltmore. 

On comparable sites and at sim- 
ilar ages in New Hampshire, white 
pine is reported to have produced 
some 10 M board feet more per acre 
of second growth (8) or 20 M more 
in plantations (7). The rate of di- 
ameter increment, 3.3 inches in ten 
years, approaches the 3.5 
ported by Barrett (3) for northern 


inches re- 


Georgia. For a stand in Connecti- 
cut the mean annual growth is re 
ported by Hawley and Lutz (72) 
to be 595 in a plantation thinned 


lightly when about 25 years old and 
possibly again a few years later.® 
The old orchard plantation at 
Biltmore not the 
growth potentiality of native Ap- 
palachian white pine on good soil. 
The seedlings for this plantation 


does represent 


were raised in Germany from seed 
of uncertain American origin; they 


*This report is for the Greenfield Hill 
stand, one year older and with an esti 
mated site index only 2 feet higher than 
that of the thinned plot at Biltmore. No 
record was kept of the volume removed, 


TABLE 3. 


were handicapped by being planted 
on a worn out field; the roots of 
some trees are infected with a butt 
rot fungus; and they were over- 
erowded for the first 20 years. 
Without these handicaps, produc- 
tion would have been greater. 


Summary 


An eroded site of index 67, close- 
ly planted to white pine of uncer- 
tain seed source in 1899, has been 
thinned from below six times since 
1916, each time to a basal area of 
about 100 square feet. Trees cut 
were usually those with crowns less 
than 35 percent of total height. By 
1953 there were 124 trees per acre 
big enough for saw logs in the 
thinned stand and 100 per acre un- 
thinned. The trees average 4 inches 
larger in d.bh. in the thinned 
stand. Spacing is now 12 percent 
of height on the unthinned plot, 
and 24 percent of height on the 
thinned plot. In 50 years 20 cords 
in 505 trees, or 22 percent of the 
yield, was lost in mortality per acre 
unthinned. On the thinned area 
mortality was arrested by harvest- 


VoLuME AND VALUE OF Wuarre Pine Growine Stock Per Acre IN 


Re.atTion TO Six THINNINGS' 


Age 
Thinning from 

No Date seed Treatment Volume 
Winter Years Cords 

1 '16-°17 20 Cut 
Left 24.5 

Control 33.1 

2 22.°938 26 Cut 12.0 
Left 24.5 

Control 45.7 

22 Cut 5.2 
Left $1.1 

Control 57.0 

4 'a5.'26 39 Cut 4.2 
Left 80.0 

Control 55.4 

’41.'42 45 Cut 10.4 
Left 22.7 

Control 55.6 

0 46°47 5O Cut 

Left 22.5 

Control 51.8 

6 356 Cut 9.7 
Left 13.3 

Control 46.1 

Total yield Thinned 59.1 
Control 46.1 

Difference 13.0 


*The number of eubie feet of wood only per standard cord of bark plus wood varied 
58 for 4-inch trees to 74 for 12-inch trees. 
chantable values are estimated at stumpage rates of $3 per rough cord and $25 per 


from 


M bd. ft. (International %-inch rule). 


*Of this, 9.7 percent was for natural thinning. Thereafter the cutting preeluded 
mortality that, on the control plots, continued after 1928 to reduce the volume in 


4- and 6-inch trees. 


Pole-size trees 
& tops of others 


Combined stump 
age values 


Saw-log 
portions 


Value Volume Value Total Per tree 
Dollars Bd. ft. Dollars Dollars Dollars 
12.90 12.90 .09 
73.50 73.50 10 
99.30 99.30 12 
26.00 36.00 10 
73.50 73.50 5 
137.10 137.10 VW 
15.60 206 7.40 23.00 20 
93,30 1,184 29.60 122.90 34 
171.00 296 7.40 178.40 19 
12.60 12.60 
90.00 5,024 125.60 215.60 69 
166.20 3,028 75.7 241.90 28 
31.20 656 16.40 47.60 .48 
68.10 8,672 216.80 284.90 1,34 
166.80 5,584 139.60 306.40 40 
67.50 12,628 315.70 383.20 1.81 
155.40 7.792 194.80 350.20 53 
29.10 44 21.10 50.20 84 
29.90 16,940 423.50 463.40 3.05 
138.20 12,360 309,00 447.30 80 
177.30 18,736 468.40 645.70 
138.30 12,360 309.00 447.30 
39.00 6,376 159.40 198.40 


Regardless of the year, all the mer 
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ing 31 cords in 730 trees, or 43 per- 
cent of the yield. Mean annual in- 
crement is 1.6 cords with thinning 
and 1.2 cords without. Hence pro- 
duction at 56 years in merchantable 
cubie feet, including both pulp and 
saw logs, is 35 percent greater with 
thinning than without. Because 
trees with saw logs have a higher 
unit value, the full advantage from 
thinning is deferred until they have 
grown. So far, total production 
with thinning is 50 percent greater 
in board feet. The average stump- 
age value of each surviving tree on 
the unthinned plot is now 80 cents; 
the average reserved tree on the 
thinned plot is worth $3.05. On a 
per-acre basis the total stumpage 
value gained in 56 years by thin- 
ning is $198.40. 
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Wildfire Damage Reduced on 
Prescribe-Burned Areas in New Jersey 


Prescribed burning is now a standard forest-management practice in the 
Pine Region of southern New Jersey. Reports on prescribed burning 
have emphasized its value as a silvicultural tool for favoring pine over 


oak, 


Yet its value in reducing damage from wild fires—and in making wildfires 
easier to control—is equally important. Within the last few years there 
have been some striking examples of this. 


THe practice of prescribed burn- 
ing has been carried out in the 
South Jersey state forests for many 
years. It was originally initiated 
as a fire-protection measure on 
‘‘safety strips’’ 25 to 200 feet wide 
bordering the roads, and was later 
expanded to entire tracts of forest 
following the disastrous wildfires 
of 1930. The silvicultural value of 
this practice in favoring the regen- 
eration of pine became apparent 
later (1, 2, 3, 4). 

The upland sites of the South 
Jersey Pine Region on which pre- 
seribed burning is used are oceu- 
pied by a mixture of various oaks 
with pitch and shortleaf pine. The 
topography is flat or gently rolling, 
and the soils are sandy, falling 
mostly in the Lakewood, Evesboro, 
and Sassafras series. Earthworms 
and other soil fauna characteristic 
of mull humus are seldom found, 
and because of their absence and 
the low bacterial population, fungi- 
are the chief agent in the disinteg- 
ration of forest litter. Consequent- 
ly, the litter accumulates on the 
surface as mor or duff, which—along 


‘Respectively: chief of Forestry Co 
operation Section, N. J. Dept. of Con 
servation & Economic Development; for 
merly forester, Soil Conservation Service, 
Woodbury, New Jersey; and forester, 
Northeastern Forest Experiment Station, 
U. S. Forest Service, Upper Darby, Pa. 


with the shrubby understory—pro- 
vides the basis for the exceptionally 
high hazard in this region. 

Large unbroken tracts of wood- 
land are characteristic of this re- 
gion, but they are usually sub- 
divided into many ownerships 
mixed with tax-delinguent land. 
This pattern made the practice of 


pine blight in the Southeast. Jour. 
Forestry 47:378-382. 

We on, D. 8. and E. L. 1953 
Fomes annosus (Fr.) Cke, in conifer 
ous plantations in New York State 
Plant. Disease Reporter 37:247-248. 
WorTHINGTON, NORMAN P. and Leo 
A. Isaac, 1952. Experimental thin 
nings in young Douglas fir, N. W. 
Seience 26. 


E. B. Moore, G. E. Smith, 
and Little! 


forestry by a single owner extreme 
ly hazardous, because of the chance 
of a highly damaging wildfire 
spreading from adjoining lands. 

Consequently, for many years 
most private owners had not been 
interested in undertaking planting 
or any other silvicultural measures 
on their properties, and the prac 
tice of forest manayement in this 
part of the state had been limited 
mostly to the prevention and sup 
pression of wildfires. 

However, by 1947 the results of 
research and experience on the 
state forests finally provided a basis 
for extending assistance in pre- 


Fie. 1.—This area had not been prescribe-burned before the wildlife of May 105! 
swept through it. Sixty-four percent of the trees in such areas were killed or severely 
damaged. Photo N. J. Dept. of Conservation and Leonomic Development 
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2,--This area had been preseribe- burned before it was burned over by the wild 


fire of May 1951. Compare this with Figure 1. 
Photo; N. J. Dept. of Conservation and Economte Development 


scribed burning to private owners. 
Under this program detailed plans 
are prepared, and the work is car- 
ried out under the supervision of 
state foresters (2). The response of 
private owners to this program has 
been so great that a start in con- 
structive forest management has 
now been made on many properties 
In the winter of 1952-53 sixty-one 
of these owners paid for this treat- 
ment on 14,000 acres of woodland. 

Preseribed burning will not 
‘*fireproof’’ the woods, nor will it 
of itself stop most wildfires. How- 
ever, used periodically, it so re- 
duces the accumulated fuels that 
wildfires do not attain the inten- 
sity they do in untreated areas. 
This not only reduces the damage ; 
it also increases the effectiveness of 
fire-control efforts. Both effects 
have been observed in certain re- 
cent wildfires, four in the Lebanon 
State Forest alone in the last 8 
years. 


Less Damage from Wildfires 


A detailed study after one wild 
fire showed how damage to tree 
growth was reduced en areas that 
had been prescribe-burned. Oppor- 
tunity for measuring the effect of 
prescribed burning occurred after 


a wildfire in May 1951. This fire 
started on land adjoining the 3,000- 
acre holding of E. I. du Pont de 
Nemours Company near Manumus- 
kin in Cumberland County, and it 
burned over 1,200 acres of the du 
Pont land. 

The du Pont Company had start- 
ed a preseribe-burning program on 
this holding under the guidance of 
state foresters in the winter of 
1948-49, and had continued it dur- 
ing the following two winters. Al- 
though some of the tracts treated 
the first winter could have been re- 
burned in one of the following win- 
ters, this had not been done. Thus, 
of the 1,200 acres burned by wild- 
fire in that property, 700 acres had 
been prescribe-burned once during 
the previous 3 years, and 500 acres 
had had no treatment. 

A survey was made of this 1,200 
acre burn in July 1951 to deter- 
mine the effect of prescribed burn- 
ing. Lines were run 40 chains 
apart, and 0.25-acre circular plots 
were taken at 10-chain intervals 
along each line, All trees 1.6 inches 
d.b.h. and larger were measured 
and tallied by species groups (pines 
and oaks), l-inch diameter classes, 
and the following condition classes : 


1. Killed.—Trees killed back to 
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the ground, with or without 
sprouting from root collar. 

2. Severely damag ed.—More 
than half of the crown killed, 
with or without sprouting 
from root collar. 

3. Lightly damaged.—lLess than 
half of the green crown killed, 
and no sprouting from root 
collar. 

4. No damage. 


This survey definitely showed the 
value of prescribed burning in re- 
ducing wildfire damage. Where no 
prescribed burning had been done 
64 percent of all the trees were 
either killed or severely damaged 
(Fig. 1), compared to an average 
of 17 percent in all areas treated 
onee during the last 3-year period. 
In the areas treated the winter be- 
fore this wildfire, none of the trees 
were killed or severely damaged. 

The difference was obviously due 
to the smaller amount of fuel, and 
the consequent lower intensity of 
wildfire in the preseribe-burned 
areas. In the  prescribe-burned 
areas the wildfire usually had the 
effect of a second prescribed burn, 
killing back chiefly small hard- 
woods in the understory (Figs. 2 
and 3). 

In some portions of the areas 
previously treated, particularly in 
one tract treated in the winter of 
1948-49, damage was severe; but 
this area had been prescribe-burned 
when weather conditions prevented 
a satisfactory reduction of the 
fuels. In contrast, damage in the 
untreated areas was severe and 
widespread (Fig. 1). 

As would be expected from pre- 
vious studies (7), pines were dam- 
aged less than oaks in both treated 
and untreated areas. In _ treated 
areas the wildfire killed or severely 
damaged 8 percent of the pines, in 
untreated areas 58 percent. Com- 
parable values for the oaks were 18 
and 67 percent respectively. 


Fire Control Made Easier 


The value of prescribed burning 
in making fire-control work more 
effective has been observed in other 
ceases of wildfires that spread onto 
lands that had been preseribe- 
burned. 


q 
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Two wildfires that started in late 
April or early May and were not 
held along hard-surface roads were 
stopped after they encountered 
prescribe-burned areas, One has al- 
ready been described (2). The oth- 
er, a 1951 wildfire in the Bass Riv- 
er State Forest, was stopped on a 
one-lane sand road backed up by a 
prescribe-burned tract. In both of 
these cases damage within the pre- 
scribe-burned areas was negligible. 
and fire-control efforts were much 
easier and more effective than in 
untreated areas. 

Under some circumstances, pre- 
scribed burning may have less in- 
fluence. These inelude (1) times 
when wildfires encounter areas on 
which fuels have not been reduced 
recently enough or sufficiently, and 
(2) areas in the path of 
heat from a very hot 
head-fire pushed by a strong steady 
wind. 


direct 


scorching 


When such a head-fire develops 
in South Jersey, it is nearly al 
ways in the pine-lowland sites. For 
example, a wildfire in April 1953, 
after sweeping through more than 
0.6 mile of untreated pine-lowland 
sites, crossed a 2-lane sand road 
and burned the crowns of 40-foot 
pines in an open upland stand for 
about 400 feet—even though this 
stand had been prescribe-burned 
the previous winter and there was 
little fuel on the ground to support 
such a fire. However, outside the 
direct path of searing heat, pre- 
scribed burning proved markedly 
effective. 

On one side of the main head- 
fire, a brushed-out property line in 
that same tract formed the boun- 
dary for 800 feet between killing 
damage on untreated land and little 
damage on the adjoining 
that had 


or no 


land been  preseribe- 


3.- 


This area had also been prescribe burned before the wildfire burned through 


it. Note that the killing damage was restricted to the hardwood understory; the pine 


overwood is uninjured, Photo 


burned. And no suppression efforts 
were attempted there. On the oth- 
er side of the main head-fire, spot 
fires starting on preseribe-burned 
land were easily suppressed with- 
out causing any damage. 

In April 1949 two wildfires start- 
ed in areas preseribe-burned dur- 
ing the winter of 1947-48. Both 
were easily suppressed by direct 
attack even though one of the tracts 
had had only one preseribed burn. 
Damage in both tracts was neg- 
ligible, although the two wildfires 
covered a total of about 7 acres. 


Conclusions 


Study of the du Pont burn and 
observation of other wildfires in 
the South Jersey Pine Region show 
that prescribed-burning treatments, 


N. J. Dept. of Conservation and Economie Development 


made recently and adequately, not 
only reduce damage to tree growth 


markedly when wildfires spread 
onto treated areas, but also make 
fire-control efforts easier and more 


effective. 
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Effects of the Forest Floor on Disposition 
of Rainfall in Pine Stands 


UNDISTURBED pine stands have a 
forest floor of accumulated organic 
debris through which rainfall must 
pass to reach the soil. In this proe- 
ess some rainfall is retained and 
later returned to the atmosphere 
by evaporation. Functioning as a 
ground cover, the forest floor can 
also have important effects upon 
surface runoff, percolation, and 
evaporation from the soil. 

Much information is available 
shewine the effects of the forest 
floor in increasing infiltration and 
reducing surface runoff rates (7, 
2, 3, 6). Some information is also 
available showing that the forest 
floor reduces evaporation from the 
soil, thereby increasing the amount 
of water available to plant growth 
and percolation (2, 4,6). Informa- 
tion is lacking, however, on evap- 
oration from the forest floor itself. 

This paper presents results of a 
series of studies designed to meas- 
ure (1) evaporation from forest 
floors of pine stands in California ; 
and (2) the influence of these 


‘Maintained by the Forest Service, 
U. &. Department of Agriculture, in co 
operation with the University of Cali 
fornia, 


floors on surface runoff, percola- 
tion, and evaporation from the soil. 


The Study Areas 


Two studies were conducted in 
a ponderosa pine forest on the west 
side of the Sierra Nevada, near 
Bass Lake, California, at an eleva- 
tion of 3,350 feet. A third was car- 
ried on at North Fork, 6 miles 
southeast of the Bass Lake area, at 
an elevation of 2,750 feet; and a 
fourth at Berkeley, California at an 
elevation of 300 feet. 

Climates of the study areas are 
characterized by wet winters, dry 
summers, and moderate tempera- 
tures. At Bass Lake annual rain- 
fall averages 42 inches of which 30 
to 40 percent normally occurs as 
snow. Winter temperatures average 
above 32° F., but frequently drop 
below freezing for short periods. 
Summer temperatures seldom ex- 
ceed 100° F. The climate at North 
Fork, although warmer and slight- 
ly drier, is similar to that at Bass 
Lake. Annual rainfall averages 33 
inches, of which less than 20 per- 
cent occurs as snow. At Berkeley 
winter temperatures are higher and 


Fi. 1.—Bass Lake litter pans. Rainfall draining from the pans was caught in col 
lector tanks placed in a pit just out of the foreground of this picture. Empty pan 
in background was used to measure precipitation. Canvas cover and graduated stake 


were used in sampling snowfall. F.434238. 
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summer temperatures lower than at 
the Bass Lake and North Fork 
areas. Average annual rainfall is 
about 25 inches, snowfall rare; and 
cool, foggy summers are the rule. 


Methods of Study 


Evaporation from forest floors 
from stands of 20-, 70-, and 140- 
year-old ponderosa pine (Pinus 
ponderosa) was studied at Bass 
Lake in three cireular litter pans 
(Fig. 1). The forest floors were 
collected by layers which were 
placed in the pans in their natural 
order of occurrence, each layer be- 
ing pressed to the same average 
thickness and compactness as be- 
fore disturbance (Table 1). 

The litter pans, 5 inches deep 
and 500 square inches in area, were 
installed at ground level on a small 
flat in the center of a 300-foot open- 
ing in the pine forest. Two similar 
pans installed at the same location 
were used to measure precipitation. 
The pans were placed in the open 
to insure uniform rainfall catch. 
Amounts of precipitation retained 
by the forest floors and later lost by 
evaporation were determined for 
each storm as the difference be- 
tween the total precipitation and 
the measured percolation from each 
pan. 

Evaporation from undisturbed 
forest floor in the 70-year-old stand 
was also studied on a sampling plot 
situated on a north-facing. 40-per- 
cent slope about 400 feet west of 
the litter pan installation (Fig. 2) 
Precipitation was measured with a 
12-inch intensity rain gage and an 
8-inch standard rain gage in a small 
opening adjacent to the sampling 
area. Evaporation from the forest 
floor during periods when its mois 
ture content was below field capac- 
ity was caleulated from moisture 
determinations made after storm 
periods and at 7- to 15-day inter- 
vals throughout the rest of the 
year. The procedure used in com- 
puting this loss was the same as 
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that described by Rowe and Col- 
man (5) in determining evapora- 
tive losses from soil. Evaporation 
when the moisture content of the 
forest floor was above field capacity 
was estimated from litter pan 
measurements. These estimates 
based upon relations estab- 
lished between evaporation rates 
from the litter pan and andis- 
turbed forest floor during periods 
when comparable records were 
available. 


were 


The influence of the forest floor 
on evaporation from the soil was 
studied at North Fork in two ree- 
tangular soil tanks or lysimeters 
(Fig. 3). These lysimeters were in- 
stalled level with the ground in an 
open space on a westerly facing 
27-perecent slope. Each tank was 
1,000 square inches in horizontal 
area (20 by 50 inches) and filled 
with 21 inches of sandy clay loam 
soil of the Holland series (4). The 
soil in one was maintained with a 
2.5-inch eovering of forest floor 
from a 70-year-old ponderosa pine 
stand near Bass Lake (Table 1). 
The other was kept bare. The same 
method was followed in collecting 
and handling the forest floor as in 
the Bass Lake litter pan study. 
Rainfall, surface runoff, and perco- 
lation were measured. Evaporation 
was computed annually as the dif- 
ference between rainfall and the 
sum of runoff and percolation. 


Fie. 2.—Bass Lake sampling area, showing 70-year-old ponderosa pine stand and 
forest floor. (The graduated snow stakes are 6 feet in height.) F 388323, 


LAK® Lirrek PAN AND PLoT STUDIES, AND 
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TABLE 1. 


Field’ 


capacity 


Thickness of lavers 
Type and age of stand in which found I,” r i" Total 


Inches 


Bass Lake litter pan study 


1.00 
1,00 
1.00 


Ponderosa pine, 20-25 years old 
Ponderosa pine, 70-80 years old 
Ponderosa pine, 140-160 years old 
Bass Lake plot study 

Ponderosa pine, 70-80 years old 1.00 L.55 

North Fork lysimeter study 
Ponderosa pine, 70-80 years old 1.00 1.25 

Berkeley lysimeter study 

0.25 
0.50 
0.50 0.25 15 07 
0.50 O50 0.25 14 


Monterey pine, 5-10 years old 
Monterey pine, 10-15 years old 
Monterey pine, 15-20 years old 
Monterey pine, 25-30 years old 


‘L—Litter or uppermost layer of undecomposed needles and other organie debris 

*F—Duff or intermediate layer of partially decomposed litter, origin of material 
still recognizable. 

*H—Humus or lowermost layer of decomposed organie matter next to mineral soil, 
origin not recognizable. 

‘Amount of moisture retained by forest floor after 60-72 hours drainage following 
saturation. 


At Berkeley five rectangular ly- 
simeters were used to study the in- 
fluence of different depths of forest 
floor upon evaporation from the 
soil (Fig. 4). The lysimeters were 
installed in the open about 6 feet 
above ground at a 26-percent gradi- 


ent. Each was 20 square feet in 
horizontal area (2.8 by 7.1 feet), 
and filled with 36 inches of clay soil 
of the Altamount series, On 
tank the soil surface was main- 
tained bare; on the other four it 
was covered with forest floors col- 
lected from 5-, 10-, 15-, and 25- 
year-old Monterey pine (Pinus 
radiata) plantations in the nearby 
hills (Table 1). 


Methods of handling the forest 
floors and of determining rainfall, 
surface runoff, percolation, and 
evaporation were the same for the 


one 


Berkeley as for the North Fork ly 
simeters. However, summer evapo 
ration was computed from obser 
vations for only one season as the 
lysimeters were used for different 
studies during the summers of oth 
er years. Evaporation during the 
rainless summer period, therefore, 
was assumed to be the same each 
year. The validity of this assump 
tion is supported by results of soil 
moisture studies at the North Fork 
and Bass Lake areas (5, pp. 38, 47, 
and 58). 


Evaporation from the Forest Floor 

Evaporation the 
depths of forest floor in the litter 
pans at Bass Lake ranged from % 
percent to over 5 percent of the 
average annual precipitation dur 
ing the study (Table 2). This 
evaporation is equivalent to an an 
nual loss of about 78 acre-feet of 
water per of forest 
floor 1 inch deep, 122 acre-feet per 
square mile of floor 2.7 inches deep, 
and 139 acre-feet per square mile 
of floor 3.6 inches deep. Evapora- 
tion from the three floors, however, 


from three 


square mile 
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Fig, 3.--North 
used in this study are shown on the right. 
next two lysimeters but were not continued throughout the period of study. 
runoff and percolation from the lysimeters were caught in the collector tanks shown 
in the foreground. 


Fie, 4.—Berkeley lysimeters. 
%-, and 1%-inch deep forest-floor-covered soils. 
gages along the sides of each lysimeter 
in the collector tanks in the foreground, 


TaBLe 2.—-ANNUAL 


Hydrologic 
year 
(Oct. 1 to 
Sept. 30) 


1941-42 
1942-43 
1943-44 
1944-45 


Annual average 


forest-floor-covered lysimeters 
These conditions were duplicated in the 


From right to left are the bare soil and the 4-, %-, 
Rainfall was measured in trough 
Surface runoff and percolation were caught 


Forrest FLoor or Taree PONDEROSA PINE 
Base LAKe Lirrexr 


Evaporation from forest floor 
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was not proportionate to their 
depth. Annual evaporation per 
inch depth of floor averaged 1.5 
inches from the 1-inch floor, but 
only 9.8 inch from the 2.7-inch 
floor, and only 0.7 inch from the 
3.6-inch floor. 

Variations in evaporation from 
year to year (Table 2) were due 
principally to differences in the du- 
ration of snow cover and the num- 
ber and distribution of storms, par- 
ticularly spring and summer 
storms. Variations caused by dif 
ferences in the duration of snow 
cover were the most apparent. Per- 
colation from snow melt in the lit- 
ter pans (when the moisture con 
tent of the forest floors was at field 
capacity) was generally equal to or 
slightly in excess of the initial wat- 
er content of the snow. This con 
firms results of earlier snow stu- 
dies (4, p. 43) and indicates that 
net evaporation from the snow and 
the forest floor covered with snow 
was negligible. Effects of differ- 
ences in the duration of snow cover 
on winter evaporation are indi- 
cated in Table 3. 


As drying of the forest floor is 
much more rapid during spring 
and summer than during winter 
the number of spring and summer 
storms had a decided influence on 
total evaporation. In general, evap- 
oration increased when the number 
of spring and summer storms 
(number of alternate wetting and 
drying periods) increased. Evapo- 
ration, however, was not influenced 
appreciably by the quantity of 
precipitation in excess of the 
amount required to wet the floors 
to field capacity. These relations 
are illustrated in Table 4. 


The amount of precipitation re- 
tained by the forest floors during a 
storm was dependent upon their 
initial wetness (field capacity mi 
nus moisture content at the start 
of the storm). Retention of precipi- 
tation between times of equal mois- 
ture content, then, is a measure of 
evaporation from the floor during 
this period. The moisture contents 
of the forest floors in the litter pans 
were about the same at the start of 
each hydrologie year (October 1). 
Hence the total annual retention 


344 
| 
4 
STANDS 
Precipitation 1 inch deep 2.7 inches deep 3.6 inches deep : 
e. Pet. of Pet. of Pet. of 
Inches precip. Inches precip. Inches precip. 
52.54 1.59 3.0 2.72 5.2 2.91 5.5 7 
53.70 1,57 2.9 2.53 4.7 2.81 5.2 : 
88.30 1.21 3.2 1.92 5.0 2.28 6.0 
52.72 1.47 2.8 1.98 3.8 2.40 4.6 : 
1.46 3.0 2.29 4.6 2.60 5.3 
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(precipitation less percolation) is 
a measure of annual evaporation. 
Plotted with precipitation as in 
Figure 5, eurves of cumulative re- 
tention show the relation of this 
water loss to storm occurrence. 


At the start of the 1942-43 rainy 
season the forest floors were air- 
dry ; moisture contents ranged from 
less than .01 inch in the floor 1 inch 
deep to about .04 inch in the floor 
3.6 inches deep. Although small 
storms occurred on October 11 and 
November 3, the floors were not 
wet to field capacity until the storm 
of November 15. Differences in 
amounts of water retained by the 
floors during this wetting period 
were due principally to the greater 
amount required to wet the deep 
than the shallow floors to field ca- 
pacity. In the period after the ini- 
tial wetting (November 20-January 
18), storms were widely spaced and 
evaporation was greatest from the 
deepest floor which contained the 
greatest amount of water available 
for evaporation. 

During the remainder of the win- 
ter (January 24-March 30) when 
storms were frequent and the floors 
continuously wet, evaporation from 
the three floors was about equal. 
But as the frequency of storms de- 
creased toward the end of the rainy 
evaporation again was 
from the deepest floor 
which had the highest water stor- 
age capacity. Thus, although win- 
ter evaporation was about the same 
from the three floors the total an- 
nual loss was 0.96 of an inch more 
from the 2.7-inch floor, and 1.25 
inches more from the 3.6-inch floor 
than from the 1-inch floor. 


season, 
greatest 


Annual evaporation from the 
forest floor 2.7 inches deep in the 
litter pan (within a forest open- 
ing) ranged from 16 to 24 percent 
higher than that from the similar 
undisturbed floor within the 70- 
year-old pine stand. This water 
loss from the floor in the pan aver- 
aged 2.29 inches (Table 2), whereas 
evaporation from the undisturbed 
floor averaged 1.90 inches (Table 
5). Although quantities varied, dif- 
ferences in duration of snow cover 
and in the number and distribu- 
tion of storms caused the same’ kind 


TABLE 3. 
Dec. 1 to 
Mar. 31 


Duration 
of snow cover 


1942-45 
1941-42 
1944-45 
1943-44 


TABLE 4, 


l-inch floor 
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-Errecr or Dirrerence In DuRATION OF SNOW COVER ON WINTER 
EVAPORATION 


Evaporation from 
2.7-ineh floor 
- Inches - 
1.02 
.76 
21 


3.6-ineh fleor 


RELATION OF EVAPORATION TO FREQUPNOY OF SPRING 


AND SUMMER STORMS 


Number 
of storms 


Rain (average 
per storm ) 


April 1 to 
Sept. 30 


1942-43 
1941-42 
1944-45 
1943-44 


Evaporation from 


l-inch floor 2.7-ineh floor  3.6-ineh floor 


Inches 
1.30 
80 1.44 
97 1.50 
1.05 1.67 


FOREST FLOOR | 0 INCH DEEP 

FOREST FLOOR 2 7 INCHES DEEP 
FOREST FLOOR 3.6 INCHES DEEP 

(Break curve indicotes period of snow cover) 


1942|1943 


wow 


Fic, 5.—Cumulative retention of rainfall by three depths of forest floor, Bass Lake 
litter pan study, October 1, 1042 to September 30, 1943, 


of variations in annual evaporation 
from the undisturbed floor as from 
that in the litter pan. 

In 1942-43 the cumulative evap- 
oration from the undisturbed for- 
est floor was 2.1 inches (Fig. 6), 
or about .4 inch less than from the 
similar floor in the litter pan (Fig. 
5, eurve 2). During the fall wet- 
ting period (October 1 to Novem- 
ber 15) and the spring-summer 
drying period (May 4 to Septem- 
ber 30), the evaporation from the 


undisturbed floor was .73 inch and 
that from the pan .74 inch. The 
difference in the water loss from 
the two floors, then, was principally 
due to differences in evaporation 
during the rainy season. 

In the spring-summer and fall 
periods, when storms were infre- 
quent, evaporation from the forest 
floor was largely limited to the 
amount of precipitation retained in 
the floor and available for evapora 
tion. During these periods the stor 
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TABLE 5 ANNUAL EVAPORATION FROM 

Tue Unpisruxsep Forear 2.7 

Deer in 70-Year-OLD PonpDEROBA 
Ping, Bass Lake PLor 


Hydrologie year 


(Oct. 1-Sept.30) Rainfall Evaporation 
Inches Inches 
1941-42 50.6 2.2 
1942.43 50.9 2.1 
1043-44 38.5 1.6 
1944.45 40.6 1.7 
Yearly average 47.4 


age curve of Figure 6 shows that 
evaporation was most rapid when 
the floor was wettest and decreased 
to insignificant amounts as it dried. 
After the last spring drying, losses 
during the rainless summer were 
negligible. During the rainy sea 
son (November 16 to May 3) there 
was a continuous supply of water 
in the forest floor available for 
evaporation. Hence water loss dur- 
ing this period was not limited by 
the supply but was directly de 
pendent upon the evaporation po- 
tential, which was higher in the 
open than in the forest (2, pp. 51, 
71, 152). 


TauLe 6 INFLUENCE OF A PONDERORBA 


Influence of Forest Floor on 
Evaporation, Runoff, and 
Percolation 

Average annual runoff from the 
soil covered by a forest floor in the 
North Fork lysimeters was 0.33 
inch, about one-fortieth of that 
from the bare soil (Table 6). Evap- 
oration, part of which was from 
the forest floor, was 7.9 inches or 
only about six-tenths of that from 
the bare soil. Percolation, on the 
other hand, was 28.6 inches or 
about three times that from the 
bare soil. The differences in sur- 
face runoff, percolation, and evap- 
oration between the covered and 
bare soils were greater during the 
1941-42 and 1944-45 seasons of 
heavy rainfall than during the 
1943-44 season of more moderate 
precipitation. 

The total water yield (runoff 
plus percolation) for the forest- 
floor-covered soil averaged 28.9 
inches per year or 5.7 inches more 
than for the bare soil. Ninety-nine 
percent of this yield from the cov- 
ered soil was percolation, as com- 
pared with 43 percent from the 


Pine Forest FLooR ON SuRFACE RUNOFY, 


PERCOLATION, AND Evaporation, Fork LYSIMETERS 


Year’ 
(Oct Sept. 
and soil cover 


Ine he 
1042 
Bare 
Forest floor 
1943-1044 27.08 
Bare 
Forest floor 
1944-1045 
Bare 
Forest floor 
Yearly average 36.80 
Bare 
Forest floor 


Precipitation Surface runoff 


Percolation Evaporation 


Inches Inches Inches 
14.40 11.28 14.23 
0.65 31.65 7.61 
8.57 8.36 11.05 
O05 20.65 7.28 
16.93 10.03 15.55 
0.20 33.38 8.84 
13.30 13.61 
O35 28.56 7.91 


Record for 1942-45 incomplete, hence omitted 


TABLE 7 
Suarack PRROOLATION, AND 


Depths of forest floor 


Tne he 
Bare soil 32.7 
22.7 
23.7 
-ineh® 22.7 

22.7 


14-inch 


Preeipitation Surface runoff 


or Four Derrus of Monrerey Forest on 
EVAPORATION’, BeKKELBEY LYSIMPTERS 


Pereolation Evaporation 


lnehe laches Tnehe 
59 6.1 10.7 
2.2 11.9 8.6 
14.7 7.5 
0.3 15.3 7.1 
15.4 6.8 


‘Average of 1935, 37, 3S, and 39 rain seasons; records for 1936 incomplete, hence 
omitted. 
*Periodie workings of ants in the soil of this lysimeter may have influenced slightly 
surface runoff and percolation amounts. 
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bare soil 
started 20 to 30 days sooner and 
lasted from 50 to 80 days longer 
each year from the covered soil 
than from the bare soil. 


Moreover, percolation 


Trends in water relations be- 
tween the covered and bare soils in 
the Berkeley lysimeters (Table 7) 
were essentially the same as those 
of the soils in the North Fork 
lysimeters. Quantities, however, 
varied appreciably owing to differ- 
ences in climate and experimental 
treatments employed. As previous- 
ly explained, evaporation from the 
Berkeley lysimeters during the 
rainless summer period was as- 
sumed to be the same each year. 
Based on one year’s observations, 
this loss ranged from 2.7 inches 
from the soil with a 144 inch depth 
of forest floor to 3.2 inches from 
the bare soil. 

Annual surface runoff and evap- 
oration were highest from the Ber- 
keley lvsimeter with bare soil and 
next highest from the lysimeter 
with the 14-inch depth of forest 
floor. Surface runoff was about 
equal from the lysimeters with the 
84-, and 114-inch floor depths, 
but evaporation decreased slightly 
as the floors became deeper. Per- 
colation, on the other hand, was 
least from bare soil, but increased 
with increase in floor depths in the 
same amounts that surface runoff 
and evaporation decreased, Under 
the conditions of this experiment, 
then, increases in the forest floor 
beyond the 14-inch depth appeared 
to gain nothing in the control of 
surface runoff, but did result in 
small decreases in evaporation and 
corresponding increases in perco- 
lation, 


Discussion and Conclusions 


The forest floor performs the 
dual function of (1) absorbing and 
holding precipitation for evapora 
tien, and (2) inereasing infiltra 
tion and reducing evaporation 
from the soil. Since the forest floor 
is subject to change, these fune- 
tions need to be considered in the 
management of forested watersheds 
wherever floods and yields of usable 
water are matters of concern, 


Average annual evaporation 
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from a pine floor 3.6 inches deep at 
Bass Lake was 2.6 inches (about 
140 acre-feet per square mile), or 
almost twice that from a floor 1 
inch deep. From deeper floors or 
in areas of less snowfall than Bass 
Lake, evaporation would exceed 
these amounts. In areas where 
precipitation occurs principally as 
snow, evoporation from all depths 
of floor would be small and limited 
mainly to the late spring and sum- 
mer drying period. In such areas 
the greatest loss to water yield due 
to evaporation from the forest floor 
would be the water required to wet 
the floor to field capacity after sum- 
mer drying. This loss would range 
from 4 to 5 aere-feet per square 
mile for a forest floor 1 inch deep 
to more than 21 acre-feet per 
square mile for a floor 3.6 inches 
deep. 

Although annual evaporation 
from the forest floor can reach im- 
portant amounts, results of the 
lvsimeter studies indicate that this 
loss is more than compensated for 
by the saving in evaporation from 
the soil beneath the floor. Also, the 
forest floor, by increasing infiltra- 
tion, greatly reduced surface run- 
off and increased percolation. Plot 
studies at Bass Lake, to determine 
the influence of the 70-year-old 
ponderosa pine on the disposition 
of precipitation (5), confirm the 
lvsimeter results. Annual removal 
of the forest floor and seant her- 
baceous ground cover on these plots 
by burning resulted in greatly in- 
creased surface runoff and erosion 
and decreased percolation, with no 
reduction in the total evaporative 
losses (evapo-transpiration and in 
terception loss). 

In the present study, surface 
runoff was less for soils with a for 
est floor 1 inch deep than for soils 
with a shallower covering, but was 
about the same for all soils with 
forest floors 4% inch or more in 
depth. Although annual evapora- 
tion from the forest floor itself in- 
creased as the depth of the floor 
increased, the sum of evaporation 
from the floor and soil decreased. 
This decrease in evaporation, how- 
ever, was very small for increases 
in the forest floor beyond the V/,- 
inch depth. Hence, in pine forests 
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Fig, 6.-Water storage in and eumulative evaporation from the undisturbed forest 


floor 2. 


such as those along the western 
slope of the Sierra Nevada, forest 
floors 44 inch or more in depth ap 
pear to maintain high infiltration 
capacities of the soil and to control 
total evaporation better than floor 
of lesser depths. 


Summary 


This paper presents results of a 
series of litter pan, lysimeter, and 
moisture sampling experiments de 
signed to measure (1) evaporation 
from forest floors of pine stands in 
California, and (2) the influences 
of these floors on surface runoff, 
percolation, and evaporation from 
the soil. Three studies were carried 
on in the west-side ponderosa pine 
forest of the Sierra Nevada near 
Bass Lake and North Fork, Cali 
fornia. A fourth study of forest 
floors from Monterey pine stands 
was conducted at Berkeley, Cali 
fornia. 

Annual evaporation as measured 
in litter pans placed in a forest 
opening averaged 1.5 inches from a 
ponderosa pine floor 1.0 inch deep, 
2.3 inches from a floor 2.7 inches 
deep, and 2.6 inches from a floor 
3.6 inches deep. The loss from the 
floor 2.7 inches deep was about 0.4 
inch or 21 percent greater than 
from a similar undisturbed floor 
within the pine forest. 


inches deep, Bass Lake plot study, October 1, 1042 to September 80, 1943 


Evaporation from the forest 
floor varied with the depth of floor, 
duration of snow cover, and num 
ber and distribution of storms 
During winter, when storms were 
frequent and the floors continu 
ously wet, evaporation was about 
equal from all depths. When the 
floors were covered with snow, 
evaporation was negligible. Dur 
ing the remainder of the year when 
storms were more widely spaced, 
particularly during spring and 
summer, evaporation was more de 
pendent upon the amount of water 
in storage and was greatest from 
the deepest floors with the highest 
water storage capacities. 

In lysimeters surface runoff and 
evaporation were much greater and 
percolation correspondingly — less 
from bare than from forest-floor 
covered soils, Percolation started 
sooner and lasted longer each year 
from the covered than from the 
bare soils. These differences in sur- 
face runoff and percolation were 
much more pronounced during 
years of heavy than during years 
of moderate or light rainfall. 

Under the conditions of this 
study forest floors 4% inch deep 
controlled surface runoff and total 
evaporation nearly as well as floors 
of greater depths and better than 
floors of lesser depths, 
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Conversion of Brush to Grass on a 
Burned Chaparral Area 


INTEREST in the conversion of brush 
covered areas to grassland has re 
ceived fresh impetus of late. The 
development of hormone sprays has 
supplied a new method of keeping 
out invading and sprouting chap 
arral species without 
too frequent 


recourse to 

Research 
and field experience have demon 
strated that excellent 
eover both for erosion control and 
for soil improvement (1, 4); and 
recent extensive work on develop 
ing hardy grasses for a variety of 
conditions has resulted in making 
available 


burning 


grass is an 


new strains of species 
which are able to provide cover 
even on sites which have coarse soil 
and steep slopes (2, 3). 


‘Respectively, forester, Flood Preven 
tion Project, Pasadena, California; for 
ester, Arroyo Seco District, Angeles Na 
tional Forest; assistant ranger, Arroyo 
Seco District, Angeles National Forest. 


Fig. 1, 


Consequently it was thought of 
interest to report the experimental 
conversion to grass, subsequent to 
a fire, of a small area of Southern 
California chaparral land. 

The area studied is in the foot- 
hills of the San Gabriel Mountains 
at an elevation of about 1.100 feet. 
The slopes vary in steepness from 
40 to 80 percent. On the north 
slopes the cover consists of serub 
oak (Quercus dumosa). Western 
mountain mahogany (Cercocarpus 
hetuloides), chamise (Adenostoma 
fasciculatum), and a number of 
small herbaceous plants. On the 
south slopes chamise is the domi 
nant with 
laurel sumae 
mountain 
folius). 


association 
(Rhus laurinas and 
(Ceanothus crassi- 


species in 
lilae 


In open spaces on both exposures 
there are patches of annual grasses 


Photo U. 8. Poreat Service 


Established grass on sprayed plot, south exposure. 
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Disposition of rainfall in two moun 
tain areas of California. U. 8. Dept. 
of Agric. Tech. Bul. 1048, 84 pp., illus. 
U. S. Forest Service and Sor Con- 
SERVATION Service. 1940. Influences 
of vegetation and watershed treat 
ments on runoff, silting, and stream 
flow. U. 8. Dept. of Agric. Mise. 
Publ. 397, 80 pp., illus. 


Gustaf Juhren, Rupert Pole, 
and James O’Keefe' 

Forest Service, U. 8S. Department of 
Agriculture 


such as rip-gut (Bromus rigidus) 
and red brome (Bromus rubens) 

The profile 
shallow derived from diorite. 
the part the 
loam, moderate to low in organic 
matter. 

Temperatures show a large diur- 
nal variation. In winter, which is 
the the average 
minimum and maximum may be 
40°F and 65°F, with freezing tem 
Yet there 
are hot spells in winter when tem- 
peratures on the south slopes may 
be 100°F or over. The north slopes 
are appreciably cooler. Soil mois- 


soil was generally 
For 
soil 


most is sandy 


growing season, 


peratures occasionally, 


ture is also higher on north slopes 
As a consequence, the north slopes 
support growth of good litter-pro- 
ducing species such as serub oak, 
laurel moun- 
tain mahogany ; on the south slopes 


sumac, and western 


on the other hand, with echamise as 
the dominant species the litter pro- 
duction is rather seant. 

On November 3, 1949, a fire oe- 
curred which burned 150 aeres of 
this land. The fire. of incendiary 
origin, started on a hot day with a 
temperature of 90°F, an extreme 
low relative humidity of 9, and a 
fuel moisture of 0.5 pereent. The 
fire was intense, killing the tops of 
all plants and consuming litter and 
all but the stems of the 
serub-oak and laurel sumae. <A 
thick layer of white ash covered the 
ground. 


larger 


Establishing Grass Cover 


After controlling the fire the im- 
mediate problem was to establish 
the best possible cover to control 
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erosion from winter rains. A coop- 
erative reseeding program was set 
up by the Los Angeles County For- 
estry Department, the U. S. Forest 
Service, and John Muir College of 
Pasadena. Seeding of mustard 
(Brassica nigra) has been consid- 
ered the quickest method of restor- 
ing cover on burns in this area, and 
is the one most commonly used. 
However, since much progress has 
been made in development of 
grasses for arid regions and poor 
soil and since grass is considered 
one of the best soil-builders, it was 
decided to seed the area with grass, 

In January 1950, approximately 
120 acres were hand seeded by the 
botany and forestry students of 
John Muir College. Italian rve- 
grass (Lolium multiflorum) was 
used at a rate of 8 lbs. per acre. 
About 30 acres were left unseeded 
as a control. In addition, square 
meter plots were seeded with moun 
tain brome (Bromus carinatus), or 
chard grass (Dactylus glomerata). 
Wimmera ryegrass (Lolium subu- 
latum) and red fescue (Festuca 
rubra) from seed developed by the 
U. S. Soil Conservation Service 
nursery, San Fernando, but not at 
that time available in large quan- 
tities. 

The total rainfall in 1949-50 
amounted to only 14.55 inches, or 
58 percent of normal (Table 1). 
However, the spacing of the rains 
was favorable for germination. The 
rainfall in 1950-51 was also below 
normal; in 1951-52 it was above 
normal, with 41.3 inches. In 1952- 
53 it was again below normal. 

The first vear growth of the Ital 
ian ryegrass was rapid and a dense 
stand was formed, most dense on 
the north slopes. A large seed crop 
was produced. During the second 
and third year there was an in 
crease in density. 

On the small test plots, mountain 
brome and Wimmera ryegrass also 
produced dense stands. Orchard 
grass and red fescue made thin 
stands and disappeared the follow 
ing year. Wimmera ryegrass stayed 
green longest. 

By May of 1950, serub oak, laurel 
sumac, chamise, western mountain 
mahogany and other brush had re- 


TABLE 1.—-RAINFALL ON KATHERINE BuRN, FLINTRIDGE ARPA, 1949-1953 


Month 1949-1950 1950-1951 
September 76 
October .18 60 
November 2.22 1.61 
December 3.06 
January 2.90 3.94 
February 2.59 1.49 
March 1.47 41 
April 87 2.83 
May 19 05 
June 
July 
August 

14.55 11.69 


20-year average—24.8 inches 


75-year normal—°2,55 inches 


sprouted vigorously from the 
crowns. This would have resulted 
in the area being taken over by the 
original cover. From the stand 
point of fire control, grass would 
be preferable to brush since in this 
area a grass fire would be more 
easily controlled. From the erosion 
control standpoint, also, the grass 
was excellent. The latter was dem 
onstrated during the heavy rains 
of 1951-52. There was no soil loss, 
but a well dissipated runoff of clear 
water; while on unseeded areas 
there was severe gullying. At this 
time the chaparral plants had 
sprouted and the tops afforded 
some measure of the control that 
might be expected of them; that is 
to say, that while a full comparison 
between the efficacy of grass versus 
chaparral could not be made, the 
indications were that the grass was 
better. At any rate, it was effective 


Spray Plots 


In May 1950 two plots, each 100 
x 100 feet, were selected and 
sprayed with a mixture of 2,4-D 
and 2.4-5-T (Weedone Brush killer 
$2). One plot, with a south expo 
sure, had a slope of 60 percent. The 
other, with north exposure, had an 
average slope of 47 percent The 
composition of the cover on the 
north slope plot. determined by ae 
tual count, was 41 percent western 
mountain mahogany, 27 percent 
scrub oak, 9 percent currant and & 
percent chamise. The remaining 
15 percent was of miscellaneous 
species such as poison oak, Santa 
Barbara honeysuckle, and red ber 
ry. Cover on the south slope plot 
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1951-1952 1952-1958 
1.68 

2.7% 551 
7.81 8.04 
15.83 1.24 
92 13 
9.45 1.43 
2.92 1.37 
10 
$1.54 13.07 


was 62 percent chamise, 32 percent 
laurel sumac, and 6 percent goose 
berry. 

Soil, Soiu-depth, and Grass Cover 
an the Sprayed Plots.-Bed-rock 
on the north-facing slope was at 20 
inches; on the south-facing slope at 
from 12 to 18 inches. Soil profile 
on the north slope consisted of a 
sandy loam surface overlying a 
somewhat lighter textured subsoil, 
which in turn graded into the dis 
integrating diorite bed-rock 

Soil profile on the south slope 
was similar to that on the north 
slope except on the upper portion, 
where there was some variation, It 
was here that bed-rock was at only 
12 inches with a granular sandy 
loam overlaying subsoils, which 
varied from sticky loams to coarse 
sandy material, The soil on the 
north-facing slope had a pH econ 
centration of 64-; on the south 
slope the pI ranged from 6 on the 
upper portion to 6.5 on the lower, 
This was taken colorimetrically 

Organic material was moderate 
to low on both plots. as determined 
by observation of a dozen samples 

In 1953 the amount of bare areas 
between the tufts of grass on the 
north slope plot was estimated at 
about 1 percent, On the lower por 
tion of the south slope plot the bare 
area was about 5 percent, and on 
the upper portion of the plot about 
30 percent sased on observation 
this is somewhat less than it was in 
1951, so the wrass had made some 
gain even where the soil depth was 
only 12 inches. Soil samples showed 


a network of roots, as vet undecom- 


posed. 
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On the unsprayed areas compe 
tition of sprouting shrubs and in 
vasion of deerweed (Lotus scopar- 
ius) was slowly forcing the retire 
ment of the grass cover. In Figure 
1 the borderline of the sprayed plot 
can be readily seen, where the low 
dark mounds of the resprouting 
shrubs were already beginning to 
close the cover. 

Application of chemicals. Wee 
done Brush Killer 32? containing 
an acid equivalent of 24 Ibs, 2,4 
5-T and 1% lbs. 2,4-D per gallon 
was mixed with diesel oil in the 
proportion of 1 to 4. A 4-gallon 
Hudson pack pump with attached 
COs pressure bottle mounted on a 
pack frame was used in the appli 
cation. The power bottle maintains 
adequate pressure and eliminates 
the need for manual pumping. The 
mixture was sprayed with an & foot 
boom equipped with a trigger-type 
shutoff valve and fan-type nozzles 
with a discharge rate of 0.15 gpm 
The spray was applied uniformly 
at a rate of 10 gallons per acre 
This was done in May 1950, Oc 
tober 1951, and June 1953, At this 
elevation it is usually considered 


"Manufactured by the American Chem 
jienl Paint Co., Amber, Pa 


that chaparral plants are not dor- 
mant in May or June, but in Oc 
tober they were probably still in 
their summer dormaney, since no 
rain had fallen since the previous 
spring. 

On the north slope the first ap- 
plication killed chamise, honey 
suckle (Lonicera subspicata), poi 
son oak (Rhus diversiloba), and 
red berry (Rhamnus crocea ilies 
folia A second application was 
required by western mountain ma 
hogany. Still a third was required 
for serub oak and eurrant (Ribes 
malvaceum ), 

On the south slope chamise was 
not killed until the second spray 
ing. Laurel sumae required three 
applications 

There were a number of seedlings 
of chamise, western mountain ma 
hogany, and mountain lilae which 
were not of sufficient height to be 
reached by the spray until the time 
of the second spraying (October 
1951). These were killed by the one 
application. New seedlings contin 
ued to appear as late as the fall of 
1952, but were killed in the third 
spraying in 1953 (Table 2). No 
more seedlings have appeared on 
either slope since the fall of 1952. 


thusn SprAying on Burn, FUN TRIDGER ARPA 


Number of plants sprayed 


May 1950 October 1951 June 10°73 


North slope, Plot 100 x 100 feet, 


sprayed with Weedone Brush Killer 32 
{denostoma faaciculatum 14 
Cereocarpus betuloides 74 29 
Lonicera subsepicata 
Quercus dumosa 49 3h 7 
Ribes malvaceum 17 3 3 
Rhus diversiloba 10 
Rhamnua crocea ilicifolia 9 
178 67 10 
SPEDLINGS 
tdenostoma faaciculatwm Not counted 12 
Cereocarpus betuloides Not eounted 10 
Ceanothus crassifolius Not counted 16 
38 
South slope, plot 100 x 100 feet, 
sprayed with Weedone Brush Killer 32 
Species 
idenostoma fasciculatum 62 15 
Ribes speciosum 6 
Rhus laurina 32 27 6 
100 42 6 
SEEDLINGS 
{denostoma fasciculatum Not counted 8 
Ceanothus craasifolins Not counted 76 1] 
Rhus lauvrina Not counted a6 7 
Quercus dumosa Not counted 2 
Ribes speciosum Not counted 1 
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Discussion 


Italian ryegrass is an introduced 
species from Italy. The choice of a 
standardized strain of grass com 
mercially produced and_ conse- 
quently available at all times in 
large quantities, was made in the 
interest of being able to reproduce 
results in similar sites. While the 
first qualification of grasses in these 
arid mountains is that they survive 
and there are native or naturalized 
grasses maintaining themselves in 
small, seattered areas through the 
mountains, they are often so com 
plex genetically that the bulk of 
the seed crop produces plants with 
greatly varying characteristics 
Only a small proportion of their 
seed will germinate in one set of 
conditions, so a heavy cover is not 
likely to be produced Many re 
cently introduced species have in 
numerous trials produced a heavy 
cover or shown themselves able to 
increase their extent in problem 
areas where natives or older, acei- 
dental introductions have not done 
so. This is in line with botanical 
theories, which hold that since seed 
is so widely disseminated over a 
continent, the absence of a partie 
ular species in an area means that 
conditions in that area are not 
suited to it: hence it is useless to 
try to make it grow there. (A qual- 
ification may be made to this prin- 
ciple. i.e., the range of a species 
within a continent may be in- 
creased or decreased in accordance 
with long-time weather eyeles or 
changes). An introduetion from 
another continent, however. may 
well sueceed, particularly if from 
an area whose geological-ecological 
features show a further advance- 
ment along the same lines as those 
of the areas to which it is to be 
brought. For example, the regions 
bordering the Mediterranean, some 
of which were onee like our moun- 
tains and foothills but are now in 
a more advanced state of denuda- 
tion and dessication.) 


Mountain lilac, laurel sumae, and 
chamise appeared on the grass cov 
ered areas in virtually the same 
number as in the unseeded places 
No inhibition by the Italian rye- 
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grass was evidenced, such as has 
been observed on areas eovered by 
No inhibi 


tion of any species was noticeable, 


mustard or barley (5 


since seedlings of all species oc 
curred in roughly the same propor- 
tion on unseeded as on seeded areas. 

In the first two winters, both 
germination and seed set were suf- 
ficient for the grass to maintain it- 
self, even though rainfall was far 
below the 75-year normal. In the 
third vear, with nearly double the 
normal rainfall, the grass vigorous 
ly encroached on the few spots 
which had been seantily covered 
before, and made a higher stand 
with more seeds to the stalk. But 
in 1952-53, early establishment was 
poorer to begin with, and the grass 
which did produced less seed, 
Since the rainfall of 1952-53 was 
about equal to that of 1950-51 
(13.07 as against 11.69 inches) this 
falling off of productivity must be 
accounted for on other grounds. 
One possibility might be the timing 
of the rains. In 1950-51, most of 
the rain came in January, Febru- 
ary, and April (8.67 inches). In 
1952-53, it came mostly in Novem- 
ber and December with only about 
3 inches after January. The light 
rains of March and April (2.7 
inches) had so little effect that no 
soil moisture could be detected by 
the day following the storm. The 
time of flowering of Italian rve- 
grass is March and April. Poorer 
seed production can fairly confi 
dently be ascribed to drought at 
that time. It is not so easy to ae- 
count for the less vigorous early 
establishment. 

Temperatures in the two grow 
ing seasons were remarkably sim 


ilar, even to the pattern of maxima 
and minima in conjunction with 
the rains. In 1950-51, three rains 
came close together in January, 
followed by suitable temperatures 
In 1952-53, there were three rains 
close together in December, fol 
lowed by the same temperature pat 
tern. Italian ryegrass usually ger 
minates in January, so the time of 
these rains may have been critical 

Ilowever, there seems room for 
doubt that a difference of a few 
weeks would be the sole cause, par 
ticularly as there was again a light 
rain early in January. It seems 
probable that additional factors are 
humidity, evapo-transpiration, and 
possible radiation. In 1952-53 the 
relative humidity during this pe 
riod was lower by 10 percentage 
points than in the corresponding 
period in 1950-51. On many days 
it was only & percent, and tem 
peratures were high. Soil mois 
ture, as determined by observation, 
was not so well maintained. There 
is evidence that even dew, which is 
a product of a complex of air mois 
ture, radiation, and temperature 
may exert an appreciable effect on 
soil moisture. Definite measure 
ments of these factors now in prog 
ress may yield considerable infor 
mation, 

Whatever the cause of the less 
vigorous growth in the bad year, 
there still appeared to be enough 
of a seed crop for the grass to re 
gain its density if a good year fol 
lowed, Only observation over a pe 
riod of years will show whether the 
cover can maintain itself perma- 
nently or whether additional cul- 
tural treatment such as a fertiliza- 
tion program or preferably, con 
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version to one of the perennial 


vrasses, should be worked out. 


Summary 


A thick cover of Italian ryegrass 
was established on an area in the 
foothills of the San Gabriel Moun 
tains previously denuded by fire 
This grass species forms a satisfac 
tory cover from the standpoint of 
erosion control and the relative ease 
of controlling fire, Reestablishment 
of the original chaparral cover was 
prevented by three spray applica 
tions of a mixture of 2.4-D and 2.4 
5-T. At the time of preparation of 
this report, the cover had been self 
maintaining for 4 years, having in- 
ereased in density in favorable 
years, and decreased somewhat in 
a winter of little rain and high tem 
peratures, Small experimental 
plots of various grasses showed fa 
vorable results for mountain brome 
and Wimmera ryegrass, less favor- 
able results from orchard grass and 
red fescue, 
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Pruning to Different Heights in 
Young Douglas-Fir 


A srupy was started in 1937 at the 
Wind River Experimental Forest 
located at Carson, Washington, to 
measure the effect of pruning the 
live crown of young Douglas-fir to 
different The 


remeasured for the second time in 


heights trees were 


the summer of 1950, 13 years after 
the original treatment. The study 
that of the 
crown length can be removed with 


showed one-third live 


out harmful effect 


Study Methods 


Two hundred dominant and co 
dominant crop trees were pruned 
in a 28-year-old even-aged stand of 
pure Douglas-fir that came in natu 
rally after logging and slash burn 
The stand varied in density 
Site 


ing 
from moderate to well-stocked 
averaged class IV according to 
McArdle and Meyer's (7) 
sification 

In 1937 the selected trees ranged 
in diameter at 
3.2 to 10.5 inches, 
height from 28 to 59 feet 
varied from 4.0 to 
inches, and total height 
from 38 to 90 feet. At 
ning of the experiment, the study 


site clas 


from 
and in total 
In 1950 
14.5 


ra nged 


breast height 


diameter 
the begin 
trees had dead limbs on the lower 


12.4 
feet, which was approximately 30 


hole to an average height of 


percent of their total height. 
Pruning treatments consisted of 

the 

(control) 


removal of only dead limbs 


and removal of dead 
limbs plus 25, 50, and 75 percent of 
length. Within a 


the live 
200-foot-square 


crown 
uniform stand, a 
study area was divided into four 
100-foot square subplots each eon 
taining either 48 or 52 trees select 
ed for treatment, One of four prun 
ing 
random selection to each tree after 
the been tagged and 
measured d.w.h., total height, 
and height to the first live 
Actual height of pruning was gov 
erned by the treatment assigned to 


treatments was assigned by 


trees had 
for 


limb 


each tree, its total height, and the 


height to its first live limb. Pruned 
length varied from a low of 6 feet 
(one tree with only dead limbs re 
moved) to a maximum of 44 feet 
(a tree with 75 percent crown re- 
moval 

The first of the 


pruning study was made in 1943, 


remeasurement 


and preliminary results were re 
ported by Isaac (6) in 1945. Be 
sides showing that significant dif- 
ferences existed between treatment 
the 1943 analysis demon 
that there 
cant difference between subplots or 


means, 
strated was no signifi 
significant interaction between sub- 
plots and treatments. For purposes 
of simplifying subsequent analyses, 
it was therefore considered reason- 
able to disregard subplots and _ to 
assume complete randomization for 
all trees in the experiment. 

The present analysis, using data 
from the 13-year period 1937-1950, 
that diameter growth was 
related to initial diameter and 
height growth to initial height. In 
both cases the larger trees made the 
best growth. Growth was therefore 
for initial diameter and 
height by an analysis of covariance, 


showed 


corrected 


and treatment means were adjusted 
common initial diameter and 
The differences between ad- 


to a 
height 
justed means were then tested for 
statistical significance by ‘‘t’’ test. 
Finally, second-degree polynomial 
computed that 
pressed the relation of adjusted di- 


curves were eX- 


ameter and height growth to the 
amount of live erown removed. 


TABLE 1.—MBAN DIAMPTER AND MEAN 


DIAMETER GRrowTH 


William I. Stein 

Pacifie Northwest Forest and 

Range Experiment Station, 

Forest Service, U. S. Department of 
Agriculture, Portland, Oregon 


Growth After Pruning 


Diameter growth was not re- 
duced by the removal of the lower 
25 percent of the live crown length, 
but it was reduced by removal of 
50 and 75 percent. Trees from 
which 25 percent of the crown was 
removed increased 6.5 percent more 
in diameter in 13 years than the 
control (Table 1). Trees from 
which 50 and 75 percent of the live 
crown length was removed 
less in diameter than the control 
by 8.3 and 53.1 percent respec- 
tively. 

The effect of pruning on height 
growth was similar to the effect on 
diameter growth. Trees from which 
25 percent of the live crown length 
was removed showed a 4.9-percent 
increase in height growth over the 
controls, but trees from which 50 
and 75 percent was removed showed 
reductions of 9.2 and 33.6 percent 
respectively (Table 2). 

The average annual diameter 
growth declined from the 1937-43 
period to the 1943-50 period for 
trees from which 50 percent or less 
of the live crown was removed, and 
average annual height growth re- 
mained approximately the 
(Table 3). Trees from which 75 
percent of the crown was removed 
showed a definite increase in both 
diameter and height growth for the 
second period. This is interpreted 
to mean they were recovering from 
the physiological shock of the se- 
vere pruning. Their growth 
still far below normal, however. 


grew 


Same 


was 


rok Four or 


PRUNING 


(Based on 


Item Time 


Number of 
Mean d.b.h., 


trees 
inches 1937 
1950 
Mean dia. growth, inches 1937-50 
Adjusted mean dia. 


growth, inches 1937-50 
Dia. growth in pereent 
of dead-limb pruning 1937-50 
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192 trees alive in 


100.0 


1950) 


Extent of pruning 


75% live 


erown 


50% live 
erown 


25% live 
erown 


Dead 
limbs 


: 40) 
5.48 j 5.59 
7.58 7 3.96 6.61 

1.02 


0.98 


46.9 


il 
iy 
4 
a 
7 
2.10 2.23 1.92 
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TABLE 2.—-MEAN Tora, Heigut AND MeAN Hetont GrowTn ror Four Drcrers or 
PRUNING 
(Based on 192 trees alive in 1950) 


Extent of pruning 


‘ Dead 25% live 50% live 75% live 
Item Time limbs crown erown crown 
Number of trees 49 40 45 4 
Mean total ht., feet 1937 40.6 40.8 39.7 40.9 
1950 60.6 61.8 57.6 54.2 
’ Mean height growth, feet 1937-50 20.0 21.0 17.9 13.3 
Adjusted mean ht. 
growth, feet 1937-50 19.9 20.9 18.1 13.2 
Height growth in percent 
of dead-limb pruning 1937-50 100.0 104.9 90.8 66.4 
TABLE 3.—-MBAN ANNUAL DIAMPTER AND Grown, BY Prriops 
(Based on unadjusted measurements of 192 trees alive in 1950) 
Extent of Mean ann, dia. growth Mean ann. ht. grow h 
pruning 1937-43 1943-50 1937-43 1943-50 
Inches Feet 
a Dead limbs 0.19 0.14 1.5 15 
4 25% live crown 0.20 0.16 1.6 1.6 
50% live crown 0.16 0.12 1.3 1.4 
75% live crown 0.07 0.08 0.9 1.2 


TABLE 4.-SIGNIPICANCE OF DIFFERENCES BeTWEEN TREATMENT MEANS (1937-50) BY 
Test BASED ON MBANS AbJUSTED ror INITIAL DIAMereR OR py Co 
VARIANCE ANALYSIS 


Value 
Treatments compared Diameter Height 
Dead limbs ws, 25% 1.31 1.42 
Dead limbs vs. 50% 1.60 2.62° 
Dead limbs vs. 75% 10,61" 9.75* 
25% va. 50% 9 6" 100" 
25% va. TH% 11.93° 
50% va. TH% 6.90" 
’ *All starred values are highly significant (‘‘t’’ value at 99% level of probability 
equals 2.60). 
‘ Reductions in growth following in diameter growth was not signifi- 
4 the 50 and 75 percent pruning cant. 
3 treatments were found to be signifi- Although the tabular data pre- 
cant by ‘‘t’’ test with one exception sented thus far show that 25 per 
. (Table 4). Although there was a cent of the live crown ean be re 
significant difference at the 5-per- moved without loss of growth, they 
z cent level in diameter growth be- do not show the maximum that 
a. tween dead limb pruning and 50 might be removed without loss. The 


percent live crown pruning for the calculated curves (Figs. 1 and 2) 


significant difference for the period the live crown can be removed 
1937-50. It appears that-growth in without loss of diameter or height 
the second period was better be growth. It is therefore coneluded 
cause more normal crown lengths that the removal of the lower one 
had been attained by the trees sub- third of the live crown length is a 
jected to 50 percent live crown good, practical, and conservative 


pruning. guide that should not reduce future 
" The intensity of pruning had a growth of the pruned trees 
more critical effect on height The data presented in Tables 1 


growth than on diameter growth. and 2 and the eurves in Figures 1 
For the 13-vear period, the differ- and 2 indicate that more growth 
) ence in height growth between dead — occurred on the trees where 25 per 
limb removal and 50-percent live cent of the live crown was pruned 


crown removal was highly signifi- than on the trees where only dead 
cant. The corresponding difference limbs were pruned. It is shown 


period 1937-43 (5), there was no show that up to 38 or 40 percent of 
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PERCENT LIVE CROWN REMOVED 


Fig. 1.—Relation of mean diameter 
growth (1937-50) to pereent of live crown 
removed, adjusted for differences in ini 
tial diameters of trees, 
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PERCENT LIVE CROWN REMOVED 


ig. 2.-Relation of mean height growth 
(1937-50 to percent of live crown re 
moved, adjusted for differences in initial 
heights of trees. 


(Table 4) that the difference be 
tween these treatment means is 
not significant statistically by ‘‘t’’ 
test for either diameter or height 
growth. However, the curves which 
do indicate this inferease are the 
best mathematical fit of the data 
The indication that pruning of the 
lower 25 percent of the live erown 
length may have slightly stimu 
lated height and diameter growth 
leads to an interesting physiologi 
cal conjecture. 


Perhaps the lowest and oldest 


limbs on a tree constitute a drain 
on the photosynthate produced by 
the tree since these limbs have a 
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high ratio of food-using cambium 
In a 
Douglas 


to food-producing needles. 


moderate or well-stocked 
fir stand 25 


or 30 years old, the 


lower percent of the live crown 
length is composed mainly or en 
tirely of limbs that receive no di 
light. Their 


might eliminate a drain on the food 


rect prompt removal 
supply of the tree and thus increase 
growth. To the author’s knowledge, 
the only data in pruning literature 
indicating this possibility have been 
Helmers (7) 


western white pine and the Cali 


presented by for 
fornia Forest and Range Experi- 
ment Station (7) for ponderosa 
pine. In both cases, 


the 
growth values for 25 percent live 


greater 


crown removal were small, and no 
emphasis was placed upon them. 


Crown Class Changes 


im 
portant practical significance. Trees 
are pruned to much 
growth as possible on the cleared 
In many parts of the Doug 
las-fir region, early thinning is not 


Crown class changes have 


obtain 


iis 
boles 


economically feasible, and it is es- 
sential that trees selected for prun 
ing maintain a good rate of growth 
without benefit of thinning. Hence, 
dominant and codominant trees are 
usually pruned 
to 


If pruning causes 


a tree lose its desirable crown 


TApLa 5 NUMBER AND PERCENT OF 


EACH PRUNID 


Extent of 
pruning 


Dead limb 


live crown 


50% live erown 


75% live crown 


inv 
Trees moving upward in crown class are not ineluded 


in erown position; two 


TABLE 6,—-SuNSCALD INJURY 


TREATMENT IN 


Percent of trees 
with epicormic branches 


Extent of pruning 1940 
Dead limbs 

25% live crown 
50% live crown 
75% live crown 


TREE 


n the dead limb treatment, one in the 25% 


AND Epricormic Br 
1040 


position to neighboring unpruned 


trees, however, time and money 


have been wasted. 
of 
canopy is constantly taking place 
as well-stocked stands grow. Thir- 
in both the dead limb 
removal and 25 percent live crown 


Loss crown position in the 


teen trees 


removal treatments dropped back 
one class in crown position in 13 
years, apparently a normal amount 
(Table 5). 


23 dropped back one or more crown 


of change In contrast, 
classes after 50 percent live crown 
removal, and 33 following 75 per 
cent live crown removal. These last 
two he 


must therefore 


considered too severe. 


treatments 


Mortality, Injury, and Decay 


Kight pruned trees died in the 
years 1937-50: five during the see- 
In no 
case, however, can the death be at- 
tributed directly to the effects of 
One tree killed 
through breakage caused by wet 
Several 
the result of Poria weirii root rot 


ond remeasurement period. 


pruning. was 


snow (5). others died as 
Five of the dead trees occurred in 
the with 50 


crown removed; one tree 


live 
died in 
each of the other treatment groups 


group percent 


Sunseald injury and epicormic 
on the 
(Table 6) 


branching were greater 


heavily pruned trees 


BY CROWN CLASSES IN 1037 


TREATMENT’ 


AND 1950 FOR 


classes 


Int 


Crown Total 
Codom, no 


No % 


Sup. 
No % changes 

0 


10 
Only three trees improved 

pruned group. 


NCHING 


43 (5) 


FOR PRUNING 


AND 


Percent of trees 
with sunseald 
1945 1940 1943 
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Sunseald noticeable in 
1943 than 
sunseald 

1950. 


for only a year or two after prun- 


was more 


1940; 


injury was observed 


in no additional 
in 
Epicormie sprouts formed 


ing, and branches developed from 
the sprouts only in the group hav- 
ing 75 percent live crown removed. 
By 1950, most of the trees had dead 
the height to 
they were pruned. 


limbs above which 

A number of trees adjacent to 
the study plot boundaries were giv- 
en the same crown removal treat 
ments as the trees on the plot. Some 
of these trees have been dissected 
by the Division of Forest Disease 
No 
decay has been found under prun 


Research at periodic intervals. 
ing wounds; many of the scars are 
now completely overgrown, and the 
trees have begun to put on clear 
wood. 


Application of Results 


Selection of the correct pruning 
height is dependent upon both the 
effect of pruning on the tree and 
the of pruning to a given 
height. The data of this study indi 
that of the 
crown length may be removed with 


cost 


cate one-third live 
reduction or 
effects. This 
pruning height is also a practical 


out causing growth 


other undesirable 
one from the viewpoint of pruning 
costs and benefits. 

Pruning for this study was done 
in 1937 by a CCC crew using hand 
The highest limbs 
were reached by climbing the trees 
It required an average actual prun 
ing time of 12.0, 15.6, 18.6, and 25.2 
to dead 
limbs only and dead limbs plus 25, 
50 and 75 percent of the live crown 
length respectively (4). 


and pole saws. 


minutes per tree prune 


The removal of 25 percent of the 
live crown gave a clear bole length 
12 feet to 32 feet, 

with an average of 19.6 feet. Dead 
limb pruning resulted in a range 
of clear bole length from 6 feet to 
12.6 feet. The 
average clear bole length for 50 


ranging from 


22 feet, averaging 


percent live crown pruning was 


26.2 feet, and for 75 percent prun 
ing it feet. Removal of 
25 percent of the live crown length 


was 33.5 


j 
t 
2 
No 
Year trees No. % ; No % 
25% 1637 0) 10 on 0 
1950 30 61 0 0 13 
42 16 0 () 0 0 
1950 4/5 17 38 24 fi3 0 0 23 
a0 78 11 22 
1950 l4 29 22 
0 2 12 
15 24 33 
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gave, on the average, a clear butt 
log of 18 feet 
one 24 feet or longer. 


with an occasional 

Pruning 25 percent of the live 
crown length required a low ex- 
penditure of time per tree (15.6 
The 
limbs only required the least time 
(12.0 minutes), but this degree of 
pruning did not yield the most de- 


minutes). removal of dead 


sirable length of clear log. Pruning 
50 and 75 percent of the live crown 
not only resulted in reduced 
growth, but also required a greater 
pruning investment for the amount 
(18.6 and 


25.2 minutes respectively 


of clear wood obtained 


Summary 


A 13-year record of growth fol- 
lowing four degrees of pruning in 
a 28-year-old Douglas-fir stand on 
site quality IV is presented and 
Removing the lower 25 
the length 
reduce diameter or height 


analyzed, 

percent of 
did not 
growth, and may have even stimu 
lated growth slightly. Following 25 
percent removal, sunscald and epi- 


live crown 


cormic branching were not serious, 
and clear stems averaging 19.6 feet 
in height were obtained. 
Removing 50 percent or more of 
the live crown length caused pro 
reductions in 
height 
and accelerated loss in crown class 


gressively greater 


both diameter and growth 
as the heavily pruned trees failed 
to maintain their original positions 
in the stand. Epicormie branching 
and sunscald damage also increased 
with severity of pruning. 

For all pruning treatments, most 
wounds healed 
and there was no evidence that de 
cay had entered the stem through 
pruning wounds. 


over in 13 years, 


It is concluded that for Douglas 
fir stands of similar site and age, 
one-third of the length of the live 
crown without 
reductions in 


can be removed 
important 


height or diameter growth, serious 


causing 


changes in crown class, sunseald in- 
jury, or epicormic branching. Sub- 
stantially the same conclusions have 
been reached by other studies with 
other species, as Dahms (2) for 
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ponderosa pine and Helmers (3) 
for western white pine. 
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The Effect of Oak Wilt on the Cold-Soak 
Treatability of Oak Fence Posts 


ANY which affects 
the passage of liquids through wood 
affects the 


wood-preservative solutions, espe 


DEVELOPMENT 


also treatability with 
cially when the method of preserva 
tive application is by cold-soaking 
The 


the red oak group by tyloses as a 


plugging of xylon vessels of 


result of infection by the oak wilt 
bretz 
by Beckman ef al (2). The present 


fungus faga 


cearum has been reported 
study was initiated by the Illinois 
Natural the 
Lilinois iixperiment 
effect 
oak wilt has on the treatability of 


History Survey and 
Agricultural 
Station to 


determine what 


posts of the red oak group. 
Although most species of the red 
oak group are naturally free from 
tyloses, ty loses are commonly found 
in trees of the white oak group.® 
Tyloses may develop as the sap 
wood vessels are beimy transtormed 
into heartwood (3). In trees killed 
by oak wilt, however, the tyloses 
are formed in the vessels of the 
outer few rings of the sapwood (2 
rom the standpoint of treatability 
red oak 


of woods of the group, 


their development is of interest 


mainly if the cold-soak method is to 
be employed for the treatment of 
round products 


‘Respectively associate professor of for 
est utilization Illinois Agricul 
tural Experiment Station; formerly as 
sistant plant pathologist, Illinois Natural 
History Survey; and formerly first assist 
ant of forest utilization research, Illinois 
Agricultural Experiment Station, 


research, 


with 
this 


"The authors wish to acknowledge 
thanks the 
study by the following agencies: 

The Delmhorst Instrument Company, 
Boonton, N. J., for the use of a Model 
Sinnissippi For 
est, Ine., lil., for the use of its 
treating plant and for the posts cut from 
the Forest; and the Peoria Park District, 
Peoria, Lil, for posts cut from its parks 

We are also grateful to the following 
persons for their 

Mr Howard W 
Forest, Mr 
intendent, Peoria 


contributions made to 


moisture deteetor; 
Oregon, 


assistance 

Fox, forester, Sinnis 
Rhodell Owens, 
Park District 
specieos of the red oak 
chestnut oak, a 
white oak group, has very 


super 


‘A very few 
group contain 
member of the 


tvloses; 


few tyloses 


Materials and Methods 


Forty-five round posts ranging 
from 6.4 to 7.4 feet in length and 
with midpoint diameters ranging 
from 2.7 to 7.1 were cut 
the trunks or limbs of red 
oaks (Quercus rubra L.) and black 
oaks (Q. 
spring and early summer of 1953. 
One-third of the 
tained from trees which wilted in 


inches 
from 


velutina Lam.) in the 


posts were ob 
1952; one-third were cut from trees 
which wilted in 1953; 
third came from healthy trees. 


and one- 

All posts were cut, peeled, and 
stacked for air-seasoning by early 
July, 1953. The eut from 
trees which wilted in 1952 and the 
control 


posts 


five 
months; those cut from trees which 


posts were seasoned 
wilted in 1953 were seasoned three 
months. Although seasoning condi- 
tions were exceptionally good dur- 
ing this period, the additional pre- 
cautionary measure of covering the 
posts with a tarpaulin at night and 
them the 
day was used during the last two 
weeks of the seasoning period. 


uncovering throughout 


The length of each post was re- 
corded to the nearest 0.1 foot, and 
the diameter was measured at the 
approximate midpoint of each post 
to the nearest 0.1 inch with a diam- 
tape. Post 
feet were determined by 
mula BL, in which B is 


volumes in eubic 
the for- 
the area 


eter 


in square feet of a cirele having a 
the midpoint 
L is the length of 


diameter equal to 
and 
the post in feet. 


diameter, 


Immediately before treatment 
was begun, the midpoint moisture 
content of each post was deter 
mined at a measured radial depth 
of 0.5 inch with an electrical resist 
ance-type moisture meter. 

Kach weighed to the 


nearest 0.01 pound before and after 


post was 
being soaked 48 hours, and its ab 
sorption of preservative solution in 
pounds foot 
puted to the nearest 0.1 pound. The 


per cubic was com 
posts were cold-soaked for 48 hours 


in a vertical position, butts down- 
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Cc. S. Walters, B. M. Zuckerman, 
and W. L. Meek 


Urbana, Illinois’: * 


ward, in a No. 2 fuel oil penta- 
chlorophenol solution. The toxicant 
concentration of the solution was 
5 percent of the solution weight. 
The posts were submerged in the 
treating solution so that approxi- 
mately 12 inches of liquid covered 
their top ends. 

Depth of 
and thickness of sapwood were mea- 
about 16 hours after treat- 
ment on five posts selected at ran- 
of the three test 
An inech-thick cross-section 
cut from the midpoint of each of 


solution penetration 


sured 


dom from each 


groups. 


these posts was split along the grain 
on the diameter. Sapwood_ thick- 
ness and depth of sapwood pene- 
trated by the solution were mea- 
sured on the freshly split surface 
to the nearest 0.01 inch. Since some 
difficulty was experienced in deter- 
mining the depth of penetration 
by the color imparted by the pre- 
servative solution, the Sandermann- 
Jonas methyl-violet technique (5) 
the field 
Approximately 80 
hours elapsed between the first and 
second measurements. A Student’s 
‘*t’’ test showed no significant dif- 
ference between the means for the 
two methods and the within-group 
variances were tested and found to 
be homogeneous. The data obtained 
by the two methods were averaged, 
and the averages were used as a 
basis for computing the percent of 
sapwood treated. 


was used as a check on 
measurements. 


The 30 posts not used for sam- 
pling penetration were randomized 
and set in fence lines to determine 
the decay resistance of untreated 
posts cut from wilted trees and the 
effectiveness of the 
treatment, 


preservative 


Results 


Table 1 shows for each group the 
average sizes of the posts, the aver- 
age amount of solution absorbed, 
and the average depth in which the 
solution penetrated the sapwood. 
Table 2 


variance for the solution-absorp 


presents an analysis of 


tion data, and Table 3 is an anal- 


May 1955 "57 
TABLE 1.--Tue Size, Moisrure ConrTent, AND ResuLts or BLACK OAK Fence Posts In A 
PEN TACHLOROPHENOL SOLUTION 
Average penetration of 
Average size Solution absorption sapwood by solution’ 
Average 
Midpoint Average moisture Standard Basedon Methyl Standard 
diameter, Length, volume, content, Average, error, oil discol violet Average, error, 

Post group in. ft eu. ft. pet.’ th. /eu. ft Ib oration, in, test, in, in, in, Pet 
Wilted 1952 4.6 0.863 13.4 2.8 0.4 0.31 0.35 0.32 0.04 
Wilted 1953 52 7.0 1.061 14.4 2.9 0.48 0.45 0.06 
Unwilted controls 4.7 6.9 0.867 12.9 4.1 0.2 0.23 0.20 0.26 0.04 70 

‘Determined at radial depth of ‘%-inch with electrical resistance-type moisture meter, 


‘Measurements based on oil discoloration made 16 hours after treatment; methyl-violet test made 96 hours after treatment, 
Based on average of two methods of measurement and average sapwood thickness, 


ysis of variance for solution-pene- 
tration data. 

The average absorption for the 
control posts was 4.14 pounds per 
cubic foot, whereas the absorption 
for the wilted posts was 2.8 pounds, 
or only 68 percent of that for the 
controls. The difference in absorp- 
tion also is shown in the analysis 
of variance (Table 2) by the highly 
significant between-group variation. 
The absorption variation due to 
wilt was responsible for practically 
all of the between-group variation. 

The standard errors in pound of 
solution for the three groups were 
0.2 for the control posts, 0.3 for the 
posts wilted in 1953, and 0.4 for 
those wilted in 1952. These data 
indicate that the absorption for the 
control posts was the least erratic 
of the three groups and that the 
longer dead from wilt the more 
erratic absorption became. In oth- 
er words, the wilted posts took the 
treatment less uniformly than did 
the healthy posts when compared 
on the basis of solution absorption. 

The average depths of solution 
penetration were: controls, 0.26 
inch; wilted 1952, 0.32 inch; and 
wilted 1953, 0.46 inch (Table 1). 
The standard errors for the three 
groups were controls, 0.04 inch; 
wilted 1952, 0.04 inch; and wilted 


‘The American Wood-Preservers’ Asso 
ciation (1) specifies an absorption of 6 
pounds of creosote per eubie foot of post 
as a commercial standard. Laboratory 
experiments and general experience have 
indicated that a pentachlorophenol solu 
tion such as the one used in these tests 
can be used in about the same retentions 
as creosote for decay prevention. Com 
pared to other post-treating tests con 
dueted by the Illinois Agricultural Ex 
periment Station, in which oak posts were 
treated by methods essentially the same 
as those used in the above-described tests, 
the absorption obtained for the control 
posts were exceptionally good. 


TABLE 2. 


Source of Degrees of 


ANALYSIS OF VAKIANCE FOK SOLUTION ABSORPTION DATA 


Variance 


variation freedom Sum of squares Mean squares ratio( F) 
Between groups 2 10.58 53 6.6*" 
Wilt (1) 10.42 10.4 13.0°* 
Within groups 27 21.37 0.8 
Total 29 31.95 


**Highly significant, or significant at 
TABLE 3. 


Source of Degrees of 


pereent point. 


ANALYSIS OF VARIANCE POR SOLUTION PENWTRKATION DATA 


Variance 


variation freedom Sum of squares Mean square ratio(F) 
Between groups 2 2086 10438 
Wilt (1) 1215 1215 
Within groups 27 6897 0255 
Total 29 8983 


*Significant at 5 percent point. 


1953, 0.06 inch. Table 3 shows the 
between-group® variation to be sig- 


amount of sapwood penetrated was 
70 percent for the control group 


nificant at the 5-percent level, and and above 90 percent for both 
that most of the variation was due groups of wilted posts. 
to wilt. Several untreated spots were 


The average depths to which the 
solution penetrated the sapwood 
corresponded quite closely for the 
two methods of measurement, al- 
though measurements for individ- 
ual posts sometimes ranged widely. 
Since the measurements were taken 
at different points on the sample 
disk and at different times, one 
might expect such differences. The 
average depth of penetration for 
two of the three groups was found 
to be deeper by the methyl-violet 
test. This result is probably due to 
solution creep, since 80 hours 
elapsed between the making of the 
two measurements. 

The average thickness of sap- 


found within the treated areas of 
wilted posts,© whereas none were 
observed in the treated parts of the 
control posts. These untreated 
spots varied in size, but were gen- 
erally less than 0.1 inch across the 
grain where viewed on a radial sur- 
face. No measurements were made 
to determine their length along the 
grain. 


Discussion and Conclusions 


Tyloses formation is the only 
established morphological differ 
ence between the outer sapwood of 


*The American Wood-Preservers’ Asso 


ciation specifies (7) that ‘*. no un 
wood was 0.41 inch, ranging from treated bands of one or more annual 
growth rings .’’ are to be ineluded 


0.25 to 0.60 inch. The average 


"Since statistical tests showed no sig 
nificant difference in the data obtained 


by the two methods of measurement, they 
were pooled for the analysis. 


in the measured distance penetrated by 
the preservative. Although the measure 
ments made in these tests followed the 


specification, the measurements represent 
were 


the conditions which found 


rather limited area. 


im a 
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wilt-killed and healthy trees of the 
red oak group. Since the total ab- 
sorption of preservative was sig 
nificantly less in wilt-killed posts, 
it is concluded that tyloses lowered 
the total absorption of preservative 
This conclusion is strengthened by 
the fact that the difficulty in treat 
ing white oak is attributed to vessel 
plugging by tyloses (4). 

The variation in depth of solu- 
tion penetration (Tables 1 and 4) 
attributed to the wilt 
fungus. Why the 
trated more deeply into the wilted 


has been 


solution pene 
posts than into the ones cut from 
healthy trees is not known. Per- 
haps the deeper penetration was 
due to the presence of tyloses in the 
sapwood, The deeper penetration 
may have been caused by the pre- 
servative by-passing the tyloses and 
penetrating more deeply through 
normal channels of flow, by an in 
creased rate of flow due to a redue 
tion in void space caused by the ty 
loses, or by unknown physical-path 
ological changes brought about by 
the fungus. 

The 
treated zones in the sapwood would 


occurrence of small un- 
suggest that the preservative by- 


passed (at least temporarily) a 
plugwed area. 
The standard (Table 1) 


indicate that the penetrations ob- 


errors 


tained in the posts cut from trees 
which wilted in 1953 were the most 


erratic. The erratic nature of the 


penetration may be due to an ir- 
regular distribution of the tyloses. 

The lower absorptive capacity of 
the wilt-killed posts is of interest to 


persons treating posts by the cold- 
soak method. From a_ practical 
point of view, a longer treating 
period probably should be used for 


posts eut from wilt-killed trees. The 
Illinois Agricultural Experiment 
Station currently recommends a 
soaking period of 48 hours for 
treating posts of the red oak group 
(6). Extension of the treating 
period from 48 to 72 hours may be 
helpful in overcoming the inhibit- 
ing effect which oak wilt has on the 
absorption of an oil solution of 
pentachlorophenol. 


Summary 


Forty-five round, black oak and 
red oak fence posts, 15 cut from 
trees which died in 1952, 15 from 
trees which died in 1953 of oak 
wilt, and 15 from healthy trees, 
were air-seasoned and then 
soaked for 48 hours in a fuel oil 
pentachlorophenol solution. The ab- 


cold- 


sorption of solution and depth to 
which the preservative liquid pene- 
trated the wood were measured. 
The average absorption of solu- 
tion by the posts from healthy trees 
was 4.1] per cubie foot, 
whereas the posts from wilted oaks 


pounds 


absorbed 2.8 pounds per cubie foot. 
or only 68 percent of that for the 
controls. The standard errors for 
the three groups indicated that the 
absorption data for the control 
posts were less erratic than were 
data for the group of posts cut 
from trees which wilted in 1952 or 
those cut from trees which wilted 
in 1953, 

Seventy percent of the sapwood 
of the control posts was penetrated 
by the preservative solution. The 
two groups of wilted posts, how- 
ever, showed an average sapwood 
penetration of at least 91 percent 
of the sapwood. Penetration data 
for treated posts showed that the 
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treatment of the sapwood of wilted 
posts was more erratic than that of 
the control posts. Small untreated 
spots were scattered throughout the 
treated sapwood of sample posts 
the but 
they were not observed in samples 


from two wilted groups, 


from the control group. 

The authors conclude : 

1. That oak wilt has an inhibit- 
ing effect on solution absorption by 
round red oak and black oak fence 
posts treated by the cold-soak meth- 
od. The inhibiting effect is believed 
to be due to the presence of tyloses 
in the sapwood of trees killed by 
the oak wilt fungus. 

2. Fence posts taken from oak 
wilt-killed timber and treated by 
the cold-soak method should under- 
go a longer period of treatment 
than is ordinarily recommended for 
oak posts treated by this method. 


A period of 72 hours is suggested. 
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The European Pine Sawfly on the Henderson 
State Forest, Illinois, with Notes 
on Its Biology and Control 


Tne European pine sawfly, Neo- 
diprion sertifer (Geoff.), is a recent 
introduction into the United States 
from Europe. It was reported in 
Illinois initially in 1950 when out- 
break numbers of larvae were ob- 
served in a pole sized hard pine 
plantation on the Henderson State 
Forest near Oquawka. Inasmuch 
as this sawfly is a serious pest of 
pines in Europe and in eastern 
North America, a reconnaissance 
survey of the Henderson State 
Forest was conducted to determine 
the extent and seriousness of the 
infestation so plans could be for- 
mulated for its control. Cooperat- 
ing in this program were the Tlli- 
nois State Division of Forestry, the 
Illinois Natural History Survey, 
and the U. S. Bureau of Entomol- 
ogy and Plant Quarantine. Re- 
ported herein are the results of the 
survey and subsequent control ac- 
tivities. Biological and ecological 
information relative to the sawfly, 
obtained in conjunction with the 
program, is summarized. 


History of Introduction and 
Spread 


The European pine sawfly was 
first observed in the United States 
in 1925 when larvae were found in 
abundance on hard pines near 
Somerville, New Jersey (6). By 
1937 it had become distributed 
throughout the northern counties 
of the state. 
was signaled by its appearance in 
Ohio in 1937, reported by the late 
J. S. Houser, and in Michigan in 
1938 (5). In 1939 it 
at Windsor, Ontario 
outbreaks occurred in northern In- 
diana in 1952 and 1953, and a sin- 
gle collection in Urbana, Illinois in 
1951 was reported by H. H. Ross. 


Its spread westward 


was detected 


(3). Severe 


‘Forest Service, U. 8. Department of 
Agriculture, Lake States Forest Experi 
ment Station. 

*Now assistant professor of entomology, 
University of Wisconsin. 

"Illinois State Division of Forestry. 


Intensive surveys of the Urbana- 
Champaign area conducted by the 
Illinois Natural History Survey 
indicates that this infestation has 
died out. The appearance of the 
sawfly on the Henderson forest 
represents an extension of its range 
to the Mississippi River. 


Biological and Ecological 
Observations 


Adult European pine sawrflies 
emerge from their cocoons in Illi- 
nois in September and October. 
Mating occurs and the eggs are 
laid in current needles 
well toward the tips of the upper 
branches. These overwinter 
and first instar larvae hatch dur- 
ing the last week of April and 
early May. Hatching 
roughly with the peak of eastern 
redbud, Cercis canadensis 
bloom. 

Larval feeding progresses rap- 
idly and is restricted to the pre- 
vious season’s needles. Early in 
star larvae feed primarily on the 
edges of the needles; the later in- 
star larvae consume the entire nee- 


season’s 


eggs 


coincides 


Daniel M. Benjamin,' * 
J. Donovan Larson," 
and Arnold T. Drooz' 


dle. Cocooning occurs in the litter 
and diff beneath infested trees in 
early June. A single generation 
per year occurs. 

Ovipositing females exhibit a 
pronounced preference for Japa- 
red pine, Pinus densiflora 
Sieb. & Zuee., over other pine spe- 
cies present on the Henderson For 
est. Red pine, P. resinosa Ait., was 
selected next; other species were 
attacked less frequently. The saw 
fly laid from 32 to 94 eggs per 
batch and from 1 to 19 eggs per 
needle (Table 1). When eggs were 
laid on pitch pine, 1’. rigida Mill., 
severe injury to the needle resulted 
and these dried and fell 
within 60 days, with the result that 
the eggs failed to hatch (Fig. 1). 
Pitch pine thus actually served to 
absorb some of the sawfly popula. 
tion. Twenty virgin females were 
dissected and contained an average 
of 76.9 + 6.26 eggs with a range 
of 63 to 91, 

Among the entomophagous in- 
sects associated with the sawfly 
were the larval predator, Podisus 
placidus Uhler, and 


nese 


needles 


Krenterus 


Fig. 1.—Pitch pine needles injured by oviposition of European pine sawfly, 
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canadensis Prov.; the latter was 
reared from cocooned larvae. 


Reconnaissance Surveys 


The Henderson Forest, situated 
190 miles southwest of Chicago on 
the east banks of the Mississippi 
River 18 miles upstream from Bur- 
lington, Iowa, is the 
normal range of both northern and 
southern hard pines. Included 
within the forest boundaries are 
approximately 1,047 acres, 350 of 
which have planted with 
exotic and domestic pines. Ad- 
jacent to the forest are 40 acres 
of privately owned red pine plan- 
tations. 

Reconnaissanee surveys conduct 
ed in June 1950 indicated that 28 
acres within the forest and the ad- 
jacent private plantations were in 
fested. In November, sawfly eggs 
were found on hard pines scattered 
throughout the entire forest. Since 
both new and empty cocoons were 
collected in abundance in early 
1950, it is believed that the infes- 
tation on the Henderson Forest 
had been present for several years. 


outside of 


been 


Control Projects 


To reduce damage being caused 
by the sawfly and to prevent its 
possible further spread, a control 


1.—-Frounpiry OF EUROPEAN 


Egg batches 
examined 

Pinus densiflora Bieb. & Zuce. 

resinosa Ait. 

P. ponderosa Laws. 

P. rigida Mill. 

P. echinata Mill. 

P. banksiana Lamb.’ 

P. contorta var. latifolia Engelm' 


PINE 
OQUAWKA, 


program was undertaken in the 
spring of 1951. Responsibility for 
the administration of the control 
project, procurement of supplies 
and equipment, and for delinea- 
tion of the areas to be treated was 
assumed by the Illinois Forestry 
Division. Technical advice was giv- 
en and post-spray evaluation was 
made by the Bureau of Entomol- 
ogy and Plant Quarantine, U. 8S. 
Department of Agriculture. 

Larval feeding activity occurs 
over a rather short period after 
emergence from the overwintering 
eggs and for this reason serious 
consideration was given to the 
proper timing of spraying. Sawfly 
egg collections were examined bi- 
weekly until hatching occurred and 
spraying was scheduled to begin 
after the completion of hatching of 
all eggs. It was May 15 by this 
time and the majority of the larvae 
were in the second and third in- 
stars. The initiation of spraying 
coincided with phenological devel- 
opment to the degree shown in 
Table 2. 

Aerial control project. — DDT 
sprays made up from a stock 25 
percent DDT emulsion concentrate, 
diluted to 1214 percent with fuel 
oil were applied at the rate of one 
gallon per acre throughout the aeri- 
al control project. A Stearman air- 


SAWFLY ON HENDERSON Forest, 
ILLINOIS 


Eggs per needle 
Average Range 


Eggs per 
female 


‘Small number of larvae observed feeding; eggs were not collected. 


TABLE 2.—-PHENOLOGICAL DeveLopMENT Atv INITIATION OF SPRAYING 
Terminal 
elongation 


Species 


Staminate Pistillate 


flowers 


Pollen fall complete 
Pollen falling 

None 

None 

Pollen falling 
Pollen falling 


8 inches 
3 to 8 inches 
8 to 5 inches 
3 to 5 inches 
8 to 5 inches 
3 to 8 inches 


Pinus banksiana Lamb. 3 to 
P. densiflora Sieb. & Zuee. 
P. ponderosa Laws. 

P. resinosa Ait. 

P. rigida Mill. 

P. virginiana Mill. 


Tips red 


Tips red 


Buds open and leaves unfolding. 
Bloom complete and petals falling. 
Bloom complete and petals falling. 
Catkins falling. 


Carya cordiformis (Wangenh.) K. Koch 
Cereta canadensis 

Prunus americana Marsh. 

Quercus marilandica Muenchh. 
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plane equipped with 18 B-5 noz- 
zles was used to apply the spray 
over 66 foot swaths. All spraying 
was conducted at 25 to 50 feet 
above tree tops; wind velocities 
were below 1 m.p.h. Inclement 
weather and equipment failures de- 
layed the completion of spraying 
of the 66 acres of infested planta- 
tions until May 17. Wet foliage 
conditions existed and a light rain 
fell three hours after spraying. 
Hand spraying project.—Cham- 
pion knapsack sprayers equipped 
with mist-producing nozzles rated 
at 2.6 gallons per hour were used 
for treating several plantations 
containing an aggregate of 103 
acres of heavily infested pines. 
These blocks were considered too 
small to be economically sprayed 
by aerial equipment and were treat- 
ed with a 3 percent DDT emulsion- 
oil solution at the rate of approxi- 
mately one gallon per acre. No at- 
tempt was made to spray infested 
trees only, all trees were treated as 
the operator walked between the 
rows of pines. 
Results._Evaluation of the con- 
trol obtained was delayed 48 hours 
to allow maximum effect of the in 
secticide. A series of pines was ex- 
amined in several plantations treat- 
ed from the air and from the 
ground taking samples at right 
angles to the direction of flight and 
parallel to the operators path in 
the two respective treatment areas. 
Trees having evidence of current 
sawfly defoliation only, and trees 
on which a few scattered larvae re- 
mained as a disorganized colony, 
were classified as ‘‘kill.’’ ‘‘Intaect’’ 
colonies were those containing an 
organized feeding larval colony. 
Although this sawfly is easily 
killed by DDT. the control obtained 
was quite poor; on the areas 
sprayed from the air the popula- 
tion reduction ranged from 59 to 
89 percent, on the hand sprayed 
areas from 66 to 88 percent (Ta- 
ble 3). For the forest as a whole, 
the overall population reduction 
was 73 percent. This degree of con- 
trol was unsatisfactory as large 
numbers of larvae completed devel- 
opment and spun cocoons. The in- 
clement weather that occurred dur- 
ing the spraying undoubtedly had 
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some influence on the success of 
the operation. In the fall of 1951, 
sawfly eggs were abundant through- 
out both the sprayed and non- 
sprayed plantations. 


Virus Disseminations 


In May 1952 a small quantity of 
a disease causing virus concentrate 
was obtained from the New Haven 
laboratory of the U. 8S. Bureau of 
Entomology and Plant Quarantine 
for introduction into the Hender- 
son Forest sawfly infestation. Orig- 
inally discovered in Europe, this 
virus had been disseminated with 
striking success in Canada in 1950 
and 1951, and in New Jersey in 
1951 (1, 2, 4). The virus concen- 
trate used on the Henderson Forest 
was reisolated and concentrated 
from the latter area. 

On May 9, three plantations ag- 
gregating 11 acres of mixed Jap- 
anese red pine, Pinus densiflora 
Sieb. & Zuce., and red pine, P. 
resinosa Ait., were sprayed with a 
well-water suspension containing 
approximately 1,872,000 virus poly- 
hedral bodies per gallon of suspen- 
sion at the rate of 1.8 gallons of 
spray per acre. Knapsack sprayers 
equipped with mist-producing noz- 
zles rated at 2.6 gallons per hour 
were employed to drift the spray 
through the pine foliage. No at- 
tempt was made to treat only in- 
fested trees; all pines within the 
tract were sprayed. Foliage was 
dry at the time of treatment, but 
the sky was overcast and wind ve- 
locity was 0 to 1 mp.h. A light 
rain fell two hours after treatment. 
The sawfly larvae were in the see- 
ond and third instars. 

On May 10 a 2-acre block of Jap- 
anese red and red pine within a 40- 
acre plantation was treated with 
the virus concentrate suspension. 
This area was to serve as a locus of 
infection for studies of the spread 
of the infection to adjacent areas, 
and for overwintering survival 
tests. Overcast skies and 5 to & 
m.p.h. winds prevailed. Although 
the foliage was dry at the start of 
treatment, rain fell during the lat- 
ter part of the spraying. 
Results.—In the 11-acre tract, 45 


sawfly infested pines were tagged 
and the number of sawfly colonies 
recorded prior to treatment, These 
pines were examined periodically 
following spraying for evidence of 
colony disintegration and larval 
mortality. The disease did not be- 
come apparent until May 15, 6 days 
after treatment, when 47 to 52 per- 
cent of the larval colonies had dis- 
integrated or were absent (Table 
4). By May 28, 19 days after treat- 
ment, control averaged 96 percent. 
No reduction in colonies in the non- 
treated plantations was observed 
until the first week of June when 
cocooning began naturally. 


In May 1953, 3 by 5 foot cloth 
mats were placed beneath selected 
trees within the treated 2-acre 
tract, at its edge and at the follow- 
ing distances from the tract in 
westerly, southerly, and northerly 
directions: 33, 66, 132, 198, 264. 
and 330 feet. The eastern boundary 
of the tract lay in an area of heavy 
oak overstory considered unsuit- 
able for the study. Larvae falling 
onto the cloth mats were collected 
in well water where they were al- 
lowed to disintegrate prior to trans 
mittal to the Laboratory of Insect 
Pathology, Sault Ste. Marie, On- 
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tario.* 

The virus overwintered in the 
sawfly population satisfactorily and 
diseased colonies were observed 
within the tract and up to 264 feet 
south from the treated area (Table 
5). No significant differences in 
direction of disease spread were ay 
parent, Within the treated tract 
15 trees examined at random con 
tained an average of 6.3 diseased 
colonies similar to that illustrated 
in Figure 2. In the treated planta 
tions comprising 11 acres, two dis 
eased colonies were observed amony 
53 colonies examined. Polyhedral 
bodies were present in all dead 
larvae collected on pine needles ; all 
collections of healthy appearing 
larvae both within and outside the 
treated areas were negative. 


Summary 


The European pine sawfly, re 
cently introduced into the United 
States and Canada from Europe, 
made its initial appearance in Ti 
nois near Oquawka, in 1950, Re 
connaissance surveys conducted in 


‘The writers are indebted to Drs. .J. 
MacBain Cameron, F. T. Bird, and to 
members of the staff for examining and 
diagnosing all larval material. 


TABLE 3.—Morra.ity or SAwrty ResULTING FROM DDT Spraye 
APPLIED BY AIRPLANE AND HAND Sprayer ON Henperson Stare Forest, 


1951 
Method of Trees Number of sawfly colonies Colony 
treatment Tract Acreage examined Total Intact Killed mortality 
Airplane Percent 
Henderson A 7 25 36 4 82 gt 
Henderson B 7 25 53 if) 44 85 
Henderson 40 32 64 67 
Henderson D 40 40 54 22 32 no 
Hand sprayer 
Henderson 3 25 4 4 30 
Private 2h 37 66 


TABLE 4. 


Morracity or EvROPREAN PINE SAWPLY FROM DISSEMINATION 


or Virus BY Spraver ON Henperson Srare Forrst, ILLINom, 1952 


Number of sawfly colonies 


Tract Total Intaet Disintegrated Absent Colony mortality 
Percent 
May 15 
Private 95 16 45 1 h2 
Henderson A 34 18 9 7 47 
Henderson B 
May 26 
Private 05 22 15 58 77 
Henderson A 34 3 - 23 0) 
Henderson B 22 6 14 2 73 
May 28 
Private 95 5 86 06 
Henderson A 34 0 0 44 10 
2 16 42 


Henderson B 22 
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2.—-European pine sawfly killed by 
virus disease. 


1950 and 1951 indicated that the 
sawfly was restricted to the Hen- 
derson State Forest and an adja 
cent private plantation. Control 
projects employing aerial and 


TABLE 5.—DISTRIBUTION or Virus IN 

FECTION FOLLOWING OVERWINTERING IN 

EvrorraAn Pine Sawriy, HENDERSON 
Srary Forest, 1953 


Larval 
collections 
Distance from Number of containing 
treated tract collections Polyhedra 


Within treated area 4 ] 
At edge of area 3 3 
33 feet from area 3 2 
66 feet from area 3 ] 
132 feet from area 3 1 
198 feet from area 3 ] 
264 feet from area 3 l 
330 feet from area 3 0 


knapsack sprayers to dispense DDT 
sprays are discussed and the results 
of virus disseminations summar- 
ized. Biological information ob- 
tained in conjunction with the sur- 
veys and control projects includes 
life history, host preference, and 
fecundity information. Two ento- 
mophagous associates of the sawfly 
are listed. 


Black Walnut Responds to Pruning 


PRUNING to improve the quality of 
wood in black walnut (Juglans 
nigra could be done with great- 
er confidence if information were 
available on the effeets of pruning 
on this species, Results of a study 
designed to obtain such informa 
tion show the effects of pruning on 
growth, decay hazard, and sprout 
ing 

Much experimental pruning has 
heen done on conifers but very 
little on hardwoods, particularly 
black walnut. High-quality walnut 
is one of our most valuable native 
woods. Therefore, pruning to in 
crease the quality of walnut timber 
has good possibilities for a high re 
turn on the investment. 

In January 1950 a study? was 
begun to find out some of the ways 
that pruning affects young black 


‘Maintained in cooperation with the 
University of Missouri Agricultural Ex 
periment Station, Columbia, Missouri. 

"The study was made in cooperation 
with the American Walnut Manufacturers 
Association and the Kansas Forestry, 
Fish, and Game Commission 


walnut trees. The study is being 
made in parts of 2,000 acres of 
pure plantations of black walnut 
on partially graded strip-mined 
lands in southeastern Kansas. The 
trees grew from seed planted by 
the Civilian Conservation Corps 
during the period 1934 to 1937. 
Since walnut is a valuable species, 
it is reasonable to assume that the 
acreage of walnut planted on strip 
mined lands and other areas will 
increase, Much of the information 
obtained in this study should also 
be applicable to walnut in natural 
stands. 

The quality of wood produced in 
the trees is being lowered by 
branches and stubs (Fig. 1-A) 
These are usually more numerous 
on walnut trees in fairly open 
stands and in pure plantations than 
on trees in more dense, mixed 
stands. In the denser portions of 
the planted stands, now 17 to 20 
years old, the crowns were closed 
and some of the lower branches 
were dead. Unfortunately, these 
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dead branches often persist for 
years. If the lower branches and 
stubs can be removed by pruning 
without serious adverse effects 
clear wood will be produced at an 
earlier age and the amount of high- 
quality wood in the trees at harvest 
will be increased. 


720 Trees Studied 


The two main variables in the 
study are tree size and pruning 
intensity. The tree-size classes 
were: 3, 4, and 5 inches in diameter 
at breast height. The pruning in 
tensities are 75, 50, and 25 percent 
removal of the live crown and check 
(unpruned) (Fig, 1). 

In order to develop a method for 
estimating the percent of live crown 
to be removed, several trees were 
cut during the growing season and 
the distribution of their leaf area 
was analyzed. The leaf area be- 
yond the point where branches are 
one-half inch in diameter was found 
to be about equal for different 
branches. This leaf area was con- 
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sidered one unit of crown. By fol- 
lowing each branch and side 
branch out to where the diameter 
was one-half inch, the total number 
of such units was obtained for each 
tree. The percent of branches cor- 
responding to the assigned prun- 
ing intensity was removed, along 
with all dead branches. 

The study was made in two areas 
selected for uniformity and proper 
distribution of tree size classes. 
When the study was begun the 
trees were 14 years old and had an 
average stocking of 500 to 600 trees 
per acre. Almost one-fourth of the 
trees in the stands were pruned. 

Thirty trees of each size class on 
each area were selected at random 
for each of the four pruning inten- 
sities. Hence, a total of 720 trees 
are being considered in this study. 

Total tree heights for the 3-, 4-, 
and 5-inch d.b.h. trees averaged 
20.7 feet, 24.3 feet, and 26.2 feet. 
respectively (Table 1). Before 
treatment the height to the first 
dead branch (clear length) aver- 
aged 2.0 feet for all diameter 
classes while the height to the low- 
est living branch averaged 5.5 feet. 
This means that the quality of 
wood on a 3.5-foot section of the 
bole was being lowered by persist- 
ent dead branches. 

Removing 25 percent of the live 
crown cleared the main stems to an 
average of about 9 feet or 38 per- 
cent of the average total tree height 
of 23.7 feet. Removing 50 and 75 
percent of the live crown increased 
the cleared length to about 11 and 
14 feet respectively or 46 and 60 
percent of the total height. Hence, 
increasing the amount of crown re- 
moved from 25 to 75 percent 
cleared only an additional 5.2 feet 
or 22 percent of the stem. 


2-Year Results Are Encouraging 


All study trees were remeasured 
at the end of two growing seasons 
Growth data for a 2-year period do 
not reveal the full effect of prun- 
ing or do not form a basis for prac- 
tical pruning recommendations 
However, the data show trends in 
growth that may help in predicting 
limits of pruning intensity. The 
actual differences in growth due to 
pruning are small, but many of 


them are statistically significant. 
These differences in growth are of 
interest and value from a physiol- 
ogical standpoint. Data on the 
amount of sprouting that has oe- 
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curred on pruned trees are con 
sidered to be of even more value at 
this time because this factor will 
change little after the first two 


years. 


ig. 1.--At the time of pruning this codominant tree was 5.40 inches in d.b.h. and 
26.7 feet in height. (A) Before pruning, 1 foot to first dead branch and 6 feet to 
first live branch; (B) 25 percent of the live crown removed, 12 feet cleared; (C) 50 


on 


percent, 16 feet cleared; (D) 


75 percent, 15 feet cleared. 
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Conditions for growth during the 
2-year period were favorable. Sev 
eral months early in the 1950 grow 
ing season had less than normal 
rainfall but all months in the 1951 
vrowing season had more than nor 
mal rainfall. Growth during this 
period has been satisfactory. 


Pruning Increased Growth 


In general growth increased with 
an imerease in tree diameter and 
with an increase in pruning inten- 
sity through the 50 percent inten 
sity and then decreased at the 75 
percent intensity. Only d.b.h 
growth of trees pruned 75 percent 
averaged less than that of the un 
pruned trees. 

Diameter qrowth at breast height. 

Growth in diameter at 4.5 feet 
for all trees averaged 0.45 inch 
(Table 2). Trees pruned 50 per- 
cent had the fastest growth and the 
increase over that of the unpruned 
trees was significant at the 5-per- 
cent level, The reduction in d.b.h. 
growth caused by removing 75 per- 
cent of the crown was significant 
at the I-percent level. The in- 
creases in growth with increases in 
d.b.h. were also significant at the 
1-percent level. 

Diameter growth at 9 feet. 
Growth in diameter at 9 feet aver 
aged 0.54 inch and was greater on 
pruned trees than on unpruned 
trees, Here again, trees pruned 50 
pereent had the fastest growth and 
the difference between unpruned 
trees and trees pruned 50 percent 
was significant at the 1 percent 
level, The average diameter growth 
at 9 feet for the 5-inch trees was 
significantly greater at the 1 per- 
cent level than that of the 3- and 
t-inch trees. Pruning increased the 
diameter growth more at 9 feet 
than at breast height and, in effect, 
reduced the taper and thus im 
proved bole form. 

Height growth.—During the 2 
year period height growth averaged 
4.5 feet for all trees. (Total tree 
height was accurately measured to 
the nearest one-tenth foot with a 
special sectional measuring pole.* 

"Liming, Franklin G. A sectional pok 


for measuring tree heights. Jour. For 
estry 44:512-514. 1946. 
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TAbLe 1.-Averace ro Fixst BrRancn 


Amount of crown removed 


None 

Dead branches only 
25 pereent live crown 
percent live crown 
75 pereent live crown 


Total tree height 


Fig, 2.—Callus growth has been rapid 
and many small wounds have closed after 


2 years. Note that the sprout is located 
near and below the pruning wound. 


D.b.h. elass (Cinehes) 
4 5 


Feet 


Most pruned trees grew more in 
height than unpruned trees; trees 
pruned 75 percent had the fastest 
growth. The difference between 
check trees and those pruned 75 
percent was significant at the 1 per 
cent level. 

It must be remembered that the 
results represent only 2 years’ 
growth and later remeasurements 
will be needed to find out the full 
effects of pruning intensity on 
growth. However, it is evident that 
removing as much as 75 percent of 
the live crown did not seriously 
retard growth during the first 2 
years after pruning, 


Wounds Healed Well 


Most of the pruning wounds 
were small and consequently very 
few of them exposed heartwood. 
Many of the smaller wounds had 
completely closed and most of the 
others will close within a year or 
two (Fig. 2). This indicates that 


TAsLe 2.—Two-yRAR DIAMETER AND Heignt Growrn' 


of 
removed 


D.b.h. class (inches) 


4 5 


Freer Above Ground 


(Breast 


Mean 


height ) 
Inches 

0.46 

Al 

AT 

40 

O44 


Freer Asnove GRrounpd 


TOTAL 


Mean 


Inches 
0.49 
48 
53 
0.52 


3.23 
3.21 
3.58 
3.73 
3.44 


‘Data were analyzed by Analysis of Variance and differences between means sub 


jected to the ‘‘t’’ test. 


a 
| 
All 
2.2 1.9 2.0 2.0 
5.2 5.7 5.6 5.5 
9,2 
9.5 11.6 11.8 114 
12.7 14.6 15.2 14.2 
20.7 24.3 26.2 23.7 
wi 
» 
| 
| 
| 
3 Mean 
1 Check 0.39 0.49 0.45 
25 A2 57 47 
Ad 53 48 
75 46 AO) 
0.40 0.51 0.45 
Check 0.42 0.58 0.50 
25 AY 66 
50 os 68 60 
15 46 63 54 
Mean 0.47 0.64 0.54 
Feet 
Check * 3.03 3.40 3.22 
25 3.46 3.31 3.33 
50 3.37 3.97 3.64 
75 3.46 8.95 3.71 
3.33 3.66 3.48 
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clear wood will be produced over 
the wounds within a_ relatively 
short time after pruning. Because 
of the rapid callus growth, the 
wounds will probably close before 
decay starts. 


Sprouting Only Drawback 


Sprouts, or epicormic branches, 
commonly occur on trees of many 
species after thinning or some in- 
jury or change in the crown such 
as that brought about by pruning. 
If sprouting is great on pruned 
trees, much of the beneficial effects 
of pruning will be lost. 

Sprouting on the pruned trees 
was quite variable. The number of 
sprouts ranged from 0 to 13 and 
averaged 2.5 per sprouting tree. 
An average of 28 percent of all 
pruned trees had at least one living 
sprout 2 years after pruning. The 
percent of trees sprouting in- 
creased as intensity of pruning in- 
creased (Table 3). Only 5 percent 
of the trees in the 3-inch class 
pruned 25 pereent had one or more 
living sprouts; whereas, 75 percent 
of the trees in the 5-inch class 
pruned 75 percent had one or more 
living sprouts. 

The amount of sprouting was 
also correlated with tree side, i.e., 
cardinal direction, and the amount 
of shading from adjacent crowns. 
These two factors are associated 
with the quality and quantity of 
light the trees receive. 

Sprouts occurred on the west 
side most frequently, the south side 
next most, and the north and east 
sides the least (Table 4). Each of 
the tree sides—north, east, south, 
and west—was classified as to the 
amount of shade received from ad- 
jacent tree crowns, The estimate 
of shade was based on the relative 
size of adjacent crowns and the 
distance between the observed tree 
and adjacent trees. Only 6.7 per- 
cent of the heavily shaded sides 
had one or more sprouts while 18.8 
percent of those with medium shade 


0 


Fig. 3.—A_ longitudinal section of a 
sprout originating from a dormant bud 
on a l5-year-old stem. A bud trace ex 
tends from the primary wood of the 
sprout to the primary wood of the parent 
stem. The bud trace and the lateral 
branch (dead stub) originated at the 
same node. 


and 28.3 pereent of those with little 
or no shade had sprouts. 

Nearly all of the sprouts were 
located within 6 inches of a prun- 
ing wound, usually below” the 
wound (Fig. 2). More than 50 
sprout-bearing sections of stems 
were dissected to determine the 
origin of the sprouts, Every sprout 
originated from a dormant bud. A 
direct connection, a bud trace, was 


TABLE 3.—PeRcENT OF PRUNED TREES 
WITH AT LEAST ONE SPROUT APTFR 2 
YEARS 
Pereent of D.b.h. class (inches) 

crown removed 3 4 


50 
25.4 
5 40.0 


Mean 23.5 


TABLE LOCATION OF SPROUTS ON 
F Tree Sipes 


Side of Sprouts per side 
tree Trees sprouting of tree 


Number Percent Number 
North 38 

East 

South 

West 
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found to extend from the primary 
wood of the sprout through annual 
layers of xylem to the primary 
wood of the stem (Fig. 3). It is 
believed that most. if not all, of the 
sprouts originated from 1 of the 2 
buds usually formed at the nodes 
on l-year-old walnut stems. 

Sprouting may well be the limit 
ing factor determining the 
amount of live crown that should 
be removed at any one time, It may 
be necessary to prune gradua'ly in 
a series of operations or vary the 
pruning intensity of individual 
trees according to the amount of 
light received. In any event, plans 
for pruning should be ineluded in 
the over-all management plan to 
avoid creating conditions favorable 
for sprouting at the time the trees 
are pruned. For instance, intensity 
of thinnings made in conjunetion 
with pruning should be governed 
by the sprouting hazard. 


Summary 


Various pruning intensities were 
tried on trees in a 14-year-old black 
walnut plantation in southeastern 
Kansas. As much as 75 percent of 
the crowns of 3-, 4-, and 5-inch 
trees was removed 

Removing as much as 75 percent 
of the live crown did not result in 
any serious adverse effect on tree 
growth. Those that had 50 percent 
of their crowns removed were grow 
ing fastest. Pruning increased 
diameter growth at 9 feet more 
than at breast height and thus im 
proved bole form 

All pruning wounds were heal 
ing rapidly and no decay was ob 
served. 

The occurrence of sprouts in- 
creased with increases in pruning 
intensities and tree size. Trees re 
ceiving the greatest amount of 
shade from adjacent trees had the 
least amount of sprouting. Sprout 
ing may well be the limiting factor 
determining the amount of crown 
that may be removed at any one 
time in pruning black walnut. 
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The Finnish Curve Calipers 


The 
though accurate, require frequent 


conventional calipers, al 
adjustments and are rather tire 
some when used on many trees. The 
Biltmore stick, 
for speed, is, on the other hand, too 


which was designed 


inaccurate for most types of work, 
Neither of them can be convenient 
ly used to measure diameters of 
standing trees above the breast 
height level. 

A few years ago a new approach 
was presented by a forest technol 
ogist, © K of the 


Research Institute in Finland.’ As 


Toyry, Forest 
a result, two new calipers have been 
designed with the purpose of com 
bining simplicity and ease of han 
dling with the accuracy considered 
forestry 


sufficient for most 


These are described below 


pur 
POseCs 

The Finnish curve calipers used 
for d bh 
moving parts. As shown in Figure 
la, the main feature of the d.b.bh 
calipers consists of a curved gradu 


measurements have no 


ated arm with a handle which al 
lews a good grip. This graduated 
arm is made of 7-layer plywood, 9 
millimeters thick. The second arm 
is a fixed arm. It is made of solid 
wood and is set at the zero point of 
the graduated seale. The gradua 
tions stamped all the way across 
the curved arm are all parallel to 
the inside edge of the fixed arm 
The calipers are varnished to pro 


he 


curvature of the ply wood section Is 


tect them from getting soiled 


governed by the tangential distance 
from the tree to the inside edge of 
With the excep 
the 


the curved arm. 


tion of very small diameters, 


tangential distance of about 


centimeters was found most con 


venient in Finland. It is the same 
for all diameters and thus gives the 
same degree of accuracy for trees 
of different sizes 

When the 


using calipers, one 


Kuuti 
English 


‘Iivessalo, Yrjé Psstypuiden 
oilmistanlukot (Summary in 
Volume Tables for Standing 
Helsinki, Finland 147 


Trees 


Notes 


grasps the handle with the left 
hand (the right hand is left free) 
and applies it against the tree with 
the fixed arm touching the trunk 
at breast height. The d.b.h. meas- 
urement or d.b.h. class can then be 
obtained by sighting parallel to the 
graduation marks, essentially as in 
the case of the Baltimore stick. The 
left arm should be stretched out as 
The the 


far as possible. greater 


= 


distance between the eye and the 
right edge of the tree, the more ae- 
curate the measurement. 

rhe 


1h, is designed 


instrument, Figure 
for measuring di- 


second 


ameters at different heights above 
the breast height level. It is made 
precisely the same way as the first 
one. Its use, however, requires a 
pole to reach the height at which 


the 


measured, 


A 


diameter is to be 


Fic, 1 


Two 


Finnish eurve calipers. a, 


The type used for d.b.h, measurements; 


b, the type used on pole for upper diameter measurements. 
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Obviously, the difficulty in reading 
the graduations and in handling 
the pole increase as one goes higher 
up the stem. In Finland, the di- 
ameters at 6-meter (20 feet) height, 
needed for the application of the 
Finnish volume tables, are general- 
lv measured with a satisfactory de- 
gree of accuracy. The main diffi- 
culty encountered is the poor visi- 
bility of graduations. This can be 
overcome by painting the succes- 
sive diameter classes on the curved 
arm with different colors. For ex 


ample, for 1-inch classes, unpainted 
and black strips may alternate. 
Narrower intervals (1 centimeter 
in the figure) may require the use 
of several colors. 

A light wooden pole of suitable 
length can be easily made in the 
woods. On jobs where pole calipers 
are used frequently, a permanent 
pole made out of several sections of 
light metal tubing is recommended. 

VuoKILA 
Forest Research Institute of 
Finland, Helsinki 
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Swedish Ladder 
Modifications for Large 
Trees 
Miles and Hoekstra! described a 
modification of the Swedish (Wik- 
strom-Berg) ladder to prevent the 
chain’s slipping out of its retaining 
notch. Another solution, worked 
out by A. R. Liddicoet, at the In- 
stitute of Forest Geneties, is to re- 
place the retaining notch with a 
tire chain lock. The take-up in such 
a lock substitutes for the spring 
action, and the fastening of the 

chain is positively assured, 
Large trees present another prob- 
lem. The ladders, as delivered, have 


Miles, E. E. and P. E. Hoekstra. Tree 
climbing safety hint. Jour. Forestry 52: 


926-527. 1654, 


two spikes in each yoke, so located 
that they will engage in the bark 
of trees up to about 15 inches in 
diameter, but fail to reach the bark 
on larger trees. Liddicoet remedied 
this by moving the spikes out to 
the corners of the yokes, where they 
engage in trees of large diameters, 
but present a hazard in handling. 

The modification shown in Fig 
ure 1 permits a non-skid engage 
ment on trees of 4 or more feet in 
diameter, with some reduetion in 
the hazard presented by a single 
large spike. The yoke is lined at 
its outer ends with strips cut from 
a tire retreader’s buffing band or 
rasp. This consists of a number of 
short, tapering, 
similar to boot  calks, 


hardened nails, 
driven 
through a strip of sheet iron. Tire 


Fie. 1.--Swedish ladder modified by replacing chain-retaining notch by tire-ehain 


lock, welded chain by lighter jack chain, and single yoke spikes by multiple calk-like 


nails, 
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retreaders discard their buffing 
bands when they seem quite new 
at any rate usable for retreading a 
ladder yoke. 

To attach the ladder to a 42-inch 
tree, a youngster in most West 
Coast forests, requires about 11.4 
feet of chain, The 5-foot chain sup 
plied by the manufacturer is re 
placed by a jack chain (See Fig 
1), which has the advantage of 
lighter weight (2.6 oz. per foot as 
compared with 3.6 oz. per foot for 
the chain supplied with the lad 
der). This chain is made of wire 
0.125 inch in diameter twisted into 
double links 2.5 inches long. Cost 
is about #0.04 per foot. Since the 
half-links are somewhat shorter 
than the links of the welded chain 
supplied with the ladder, a finer 
adjustment may be secured with 
the jack chain. 

Joun W. Durrre.p 
Forest Industries Tree Nursery 
Nisqually, Wash. 
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A New Development in 
limber Sale Agreements 


In most states where forestry has 
reached an advanced stage of devel 
opment, a citizen may obtain from 
his forestry department a standard 
form of timber sale agreement. The 
articles of this agreement inelude, 
among other things, the purchase 
price, a time limit, what trees shall 
be harvested, what shall be done in 
event of disagreement between sell 
er and purchaser, responsibility for 
fire prevention, and adherence to 
state requirements and local ordi 
nances. Penalties are included for 
breach of contact and for cutting 
the wrong trees. On these standard 
forms a space is left for additional 
articles, or sections, which the con 
tracting parties may wish to in 
elude, 

Sometimes a forester, who has 
eruised or marked a valuable block 
of timber, and whose volume esti 
mates for the stand have been ac 
cepted by both operator and owner 
may be called upon to prepare the 
contract. 

He will usually start with the 
standard form provided by the 


+ 
| 
| 
i 
? 
~ 
if 
as 
A / ‘ J 
_* 
: 


368 


state department. But in the space 
provided for additional articles of 
agreement he may grasp the oppor- 
tunity to insert some new ideas, 
and to exercise a bit of imagination 
His objective may be to establish 
better forest practices in his area 
He may also have in mind the pos 
sible advantages to his clients if 
the timber can move to a favorable 
market. 

During the last year the writer 
prepared a contract involving the 
harvesting of mature timber on a 
5O acre woodlot. An offer of $9,000 
had been made for ‘‘the merchan 
table portion’’ 
proposed to ent to a diameter of 14 
inches on the stump. He advised 
that this offer be rejected; that the 
trees to be harvested be marked; 
that the selected trees be offered on 
a bid basis; that the forester’s esti 


by operators who 


mates for volume according to spe 
cies be accepted by both parties 

In this contract a para 
graphs were inserted which repre 
sent, so far as the writer knows, a 
new development in timber 
agreements. 


few 


sale 


The operator was asked for a 
breakdown of the values for stand 
ing timber on which he based his 
successful bid of $7,400 for 470 
marked trees. He offered no objec 
and these figures were in 
cluded in the contract. His lowest 
bid price per M bd. ft. appeared in 
the sweet and black gum column: 
his highest price in the white oak 
and tulip poplar columns 


tion, 


Following consultation between 
forester, owner, and operator we 
introduced into the contract a new 
idea, the results of which 
proved gratifying to all concerned 


have 


First, we extended the time limit 
covering the period of operation 
so that the operator might not be 
compelled to sell his product in a 
low market. We then agreed that 
the purchaser's breakdown of val 
ues per M bd. ft. should represent 
# minimum to be paid in any event, 


whether the market rose or fell. 


And finally we provided that the 
operator should increase these val 
ues in favor of the owner in event 
of improved marketing conditions 
for any or all of the species in- 


volved. In short, the operator un- 
dertook, under the terms of these 
special articles of agreement, and 
in view of the liberal time limit, 
to pay the owner a dividend. 

At this point the reader will be 
inclined to ask how the dividends 
were arrived at, and whether the 
operator, out of the goodness of his 
heart, merely paid the owner a few 
cents or a few dollars more per M 
than he actually bid, and called it 
a square deal. The reader may also 
question whether such an agree 
ment is sound from the strictly 
legal point of view. 

The agreement called for a de 
gree of mutual confidence 
faith. But it provided for examin- 
ation, by the forester, of all records 
of sale, careful checking of the 
marked trees, and comparison of 
the final volume harvested with the 
the 


and 


original estimates for trees 


marked 

The dividend 
operator's normal 
profit. For example, if he figured 
to make a net profit on oak of 15 


was based on the 
percentage of 


percent in today’s market, but by 
delaying the eutting of oak for 
sixty days realized a profit of 30 
percent, he would share the addi- 
tional profit equally with the 
owner 

The operation above described 
has recently been completed, ahead 
of time by quite a wide margin 
Fortunately the favorable market 
came unexpectedly and soon. The 
operator has paid the owner in 
round figures $9,500 for the trees 
which the marked, or a 
dividend of approximately $2,100 


over the bid price named in the 


forester 


contract. 


Bear in mind that the original 
offer, prior contract and 
prior to the call for bids on marked 
trees was $9,000. If that offer had 
been the timberland 
would have been cut to 14 inches, 
a diameter so low that practically 
nothing of value would have re- 
mained in the woodlot. Under the 
accepted contract the owner re 
ceived $9,500 for 470 marked trees, 
and can look forward to harvesting 
another crop in approximately 15 
years from the same fifty acres 


to this 


accepted, 
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An interesting development in 
relation to this contract, and one 
which materially affected the time 
factor, was a sale of replacement 
timbers for the frigate 
Constitution (Old Tronsides). The 
largest and best of the mixed oak 


historic 


was sold by the operator to a manu- 
facturer looking for ship timbers 
of extraordinary dimension for the 
U. S. Navy. A total of 122 M 
bd. ft. was required for repairs and 
replacements on Old Tronsides, and 
of this volume 42 M bd. ft. must 
be 14” x 16” x 32°. Only oak trees 
of remarkable size and soundness 
ean furnish timbers of that dimen- 
sion. 

Newspapers in the area of this 
operation have done justice to the 

Old was 
But to a forester the 


story of how Tronsides 
saved again 
greater weight of professional in- 
terest lies on the side of the timber 
sales agreement under which a 
large portion of the required ma- 
terial was furnished. 

James R. Simmons 


Consulting Forester, Bel Air, Md. 
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A One-Foot-Square Wire 
Seed Trap 


Investigators studying dispersal 
of wind-borne tree seed may be in- 
terested in a one-foot-square wire 
seed trap designed at the Missoula 
Research Missoula, Mon- 
tana. Although made entirely of 
wire, the traps have withstood sat- 
isfactorily one winter’s snow where 
depths reached four feet. Only two 
traps out of 153 set out in a 1952 
seed dispersal study had to be re- 
placed after one year’s use because 


Center, 


of snow damage, and three dam- 
aged by animals required minor re- 
pair. Their small size and light 
weight make the traps especially 
portable as well as easy to empty 
for examining contents. 
Twenty-one seed traps placed in 
uncut timber furnished the follow- 
ing estimate of the western larch 
(Larix occidentalis Nutt.) 1952 
bumper seed crop: mean 5.71 seeds 
per trap, standard deviation 3.43, 
standard error 0.75, and fiducial 


limits at the 5-pereent level 4.15- 


7. Seventeen one-quarter-mil 
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Fig. 1A.--1. Cut through fold to pattern 
point at about 70° angle (all corners). 
2. Cut to pattern point at about 70° 
angle (all corners). 

3. Fold 7, 2 and 4, in that order, flat 
against side of pattern and crease. 

4. Trim away excess, 

5. Remove from pattern and staple cor 
ners and edges with paper stapler 


Be: 


dy 
% 
Fig. 1C, 
corner, 


acre seed traps gave a nearly iden- 
tical estimate of seeds per acre in 
the same period and general area. 
The coefficient of variation of the 
large trap estimates was 43.3 per- 
cent as compared with 60.1 percent 
for the small traps. Although the 
estimate from the 17 larger traps 
had less variation, their cost was 
three times greater than the 21 
smaller traps. 

Each small trap was placed on a 
leveled spot of ground in a trap- 
size depression dug with a pulaski 
tool. The top of each trap extended 
about one inch above the ground 
surface. Traps were transported 
completely assembled because the 
study areas were easily accessible. 
Ilowever, they may be transported 


Fig. 1B.—1, Cut to pattern point at 
right angles to the side (all corners). 
2. Fold down at right angles to top. 

3. Fold down at right angles to top and 
bend flap around corner and tie with wire. 
4. Remove from pattern and attach top 
to basket as illustrated below, 


A completed seed trap illustrating (1) top wired to side, and (2) stapled 


easily for greater distances by nest- 
ing the tops and baskets separately 
and tying them together on arrival 
at the study site. 

The cost per trap was as follows: 


Item Amount Cost 
Labor 0.96 hr. $1.50 
Window screen 20-in. 0.19 
Hardware cloth 15-in, 0.14 
Fine wire, staples Small 0.0) 

$1.84 


Construction methods and a fin 
ished trap are illustrated in Figure 
1. Folding, cutting, and creasing 
of the wire material should be done 
on the wooden pattern, of which 
the outside dimensions are: top, 12 
inches square; bottom, 9 inches 
square; and depth, 4 inches. The 
20-inch square of window screen 
should be centered over the in- 


verted pattern and tacked at the 
four corners and two places on 
each side to form the basket. Sides 
of the wire material are placed 
parallel to respective sides of the 
pattern. The 15-inch square of 
hardware cloth may be held in 
place by hand. 
are illustrated in Figure 1. 

Kenneta N. Bor 
Intermountain Forest and Ranqe 
Experiment Station, Forest Service, 
U.S. Dept. of Agric., Ogden, Utah 
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Junior Aerial Photos for 
Fire Control 


Succeeding steps 


Small scale stereograms copied 
from existing aerial photographs 
have been made and successfully 
used in fire suppression and fire 
control planning to supplement 
maps, primarily for fast and eco 
nomical location of control lines 
and cover types, and for similar in 
telligence. These photos are used 
for the same purposes and general 
lv in the same way as are stereo 
scopic pairs of conventional 9- x 9 
inch vertical aerial photos; the es 
sential difference being that size 
and clarity of detail have been 
traded for several conveniences im 
portant in fire fighting. 

The chief benefit of these small 
stereograms is their greater adapt 
ability to field use by suppression 
personnel, This advantage over 
conventional aerial photos results 
from these characteristics : 

1, Ease of use by men having 
a minimum of training in use of 
aerial photos. 

2. Speed and convenience of use 
under fireline conditions. 

4. Low cost per print 

4. Compact to carry. 
5. Can be reproduced rapidly 

6. Point designation grid on 
every print. 

A junior photo, full scale as used, 
is shown in Figure }. 


Preparation of Small Scale 
Stereograms 

Junior photos are stereograms at 

a scale of 1:50,800 made by copy 

ing 9- x 9-inch contact prints. The 

original photos are double weight, 

‘*semi-matte,’’ at scale of 1 :20,000, 
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are obtainable from the U.S. For- 
est Service and the Commodity 
Stabilization Service (formerly 
PMA). Any standard photo copy 
ing method may be used. A serv 
iceable setup is shown in Figure 2. 
The 9- x 9-inch contact prints are 
butted together (without alignment 
of principal points), thus making 
a stereoscopic model. A 4- x 5-ineh 
camera is set at a distance such 
that the narrow width of the film is 
just filled by the 9-inch dimension 
of the contact print. Thus a pic 
ture is produced showing the full 
width of each original and 6 inches 
each side of the butt joint. A 4- x 5 
inch Speed Graphic or similar cam 
era with Kodak Panatomice-X or 
Kodak Commercial film does well 
for this step. The final 4- x 5-inch 
print can be made on any fine 
grained photographic paper, such 


‘* Junior photo’’ 1:50,800 stereogram, full seale. as Kodak AZO, which will take 
markings of pencil, pen, and grease 
pencil, One sheet of single strength 
window glass is used to hold the 
9- x 9-inch picture flat during ex- 
posure; the south half of the glass 
is gridded on the picture contact 
side at intervals of one inch. 


jutting pictures without align 


225° 


Ovésige corners of Shown (2 
stercogrom are labeled -d. 


ing pictures without 
ment Is satisfactory. Experiment 
ing and sampling indicate that, 
sus costs being considered, the best pro 
eee duction method is simply to butt 
or pictures at time of copying and re 
8y5 ject any badly aligned prints pro 
bs 8 duced. No models were found to 


be so badly aligned as to prevent 


A, 


of 


s/2e 


good stereoscopic vision. Six inches 


of each 9- x 9-ineh picture in orig 


[ 


inal model gives sufficient overlap 


° 4 1 to be satisfactory for purposes of 
+ 5 continuity between stereograms. A 
aha seale of 1:50,800 is good for spac 


ing for both lens and bare-eyed 


stereoscopic vision. Detail is lim 
ited by grain of film on which the 
stereogram is printed. Visual scale 
of junior models under a lens stere 


oscope is about the same as 9 x 9 


photos under a mirror stereoscope, 


but detail is less clear with junior 


models owing to grain of print. 


side A one-inch grid is used on the 
. . . 
original which is one centimeter on 
the junior models at 1:50,800: i.e.. 


on junior models made from 1 :20,- 
000 original contact prints one cen- 


Fig, 2.-Jig setup for making stereograms. 
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timeter equals 1,666 feet. The grid 


is oriented to make the H and V 
lines coincide with fiducial marks. 
Thus, any picture point will have 


the same grid coordinates regard 
less of seale of reproduction or 
whether reproduced as model or 
single. The grid may be extended 
to cover completely any 9- x 9-inch 
picture. The letters of the grid 
have been chosen for radio sound 
and alphabetical order except for 
omitting J (Fig. 3). The grid is 
read, ‘‘Right-Up,”’ 
tween letters being estimated to 
tenths. To illustrate, the hilltop 
marked ‘‘X’’ in Figure 1 and in 
Figure 3 is designated ‘‘ Photo 17F- 
172, S7K2.”’ A graphic seale (1.25 
inch to 1 mile) may be added, pref- 
erably by rubber stamp, on edge of 
back of each print. Addition of a 
scale to the grid template is not 
desirable owing to the obscurity of 


distances be- 


detail which would result, the area 
of which detail is limited by the 
film size of the 4- x 5-inch camera. 

Costs for small quantity produe- 
tion is approximately 15¢ per mod- 
el to produce negatives (for mate- 
rial cost only; or 75¢ per model for 
negatives by commercial photog- 
rapher) and 10¢ per print. 

Thus, cost of negative and three 
prints is about 25¢ per square mile 
((@ 1.8 square miles per model). 


Field Use 


Equipment for field use need be 
only the standard stereo 
A convenient addition for 
during 
board 


pocket 
scope, 
use in vehicle, plane, or 
short walks is a Masonite 
Ve x 4x 81% inches to which photo 
and stereoseope are secured with 
binder clips when in use. A man 
driving a pickup, after the stereo- 
scope and stereogram are clipped 
to the board, may repeatedly set 
the stereoseope and board aside and 
pick them up for re-use with no 
further orientation or adjustment, 
as is required with 9- x 9-inch pice 
tures. It is practical, when in fre- 
quent use, for a man to suspend the 
and photo from his 
neck, only one hand being required 


stereoscope 


when viewing. Stereoscope, board, 
and pictures will fit into a shirt 


ABG ITF -172 


PS 


Fig. 3. 

photo. 
at 1 ineh; V 
fiducial marks, 


Photo grid on 9 x 9 ineh aerial 
is at S7TK2. Grid lines spaced 
and H lines centered on 


pocket when folded.  Bare-eyed 
stereo is easy for some individuals 
and shows good detail for fire sup- 
pression use. 

Experience on two large fires 
and some truck trail planning leads 
to several conclusions regarding 
application of junior photos: 

1. Effectiveness in fire 
time and great 
owing to potentially faster deci 


saving 
control money is 
sions by fire boss and better line 
location with minimum of foot, 
plane, or helicopter scouting. 

2. Efficient cataloging and in 
dexing are important. A good sys 
tem is comprised of topographic 
quadrangles, packages of photos by 
quads, dittoed sheet for each quad 
listing one picture point for each 
photo. This list shows grid desig 
nation, common name, as mouth 
of Clear or 2712,”" and 
mile from west 
south neatline of quad. This 
tem permits rapid expansion with 
no office work except sorting prints 
if many prints are suddenly need 


coordinates and 


SVS 


ed in one area during a campaign 
fire. 
metric map has been found unsatis 
factory and is insufficiently precise 

3. Effectiveness of use is in pro 


A centerspot index on plani 


portion to preparation in regard 
to: (a) training in map and photo 
reading, and (b) photo cataloging 
and indexing. 

4. Photo coverage should be 
complete in any area bounded by 
some marked feature, as a county 


road or river, so that field men can 


quickly learn what areas are coy 
ered. 
pactness, however, coverage should 
be confined to areas of difficult cov 
er and terrain. 

5. It is desirable to make a pre 
fire arrangement with a local pho 
tographer for rapid printing of 
additional copies of photos that 


For both economy and com 


may be suddenly required for cam 
paign fire suppression. 

6. It is good fire control busi 
ness to have every leader or scout, 
who is likely to locate fire lines or 
move men on his own initiative in 
terrain in 
possession of, and trained to use, 


heavy cover or rough 


the photos in his assigned area of 


the fire. 


Conclusions 


General use of this application 
of aerial photos offers these bene 
fits 
effort in 
designating the location of work 


1, Less supervisory 
to be done and increased speed and 
reliability of this effort, 

2. Greater initiative by fire line 
leaders because of their possession 
of better 
and terrain. 

3. Greater control of 


information as to cover 


fire line 
leaders by fire boss, owing to in 
creased precision with which he 
may designate jobs 

Our brief 
that junior photos are likely to find 


experience indicates 
widespread application by fire con 
trol agencies. It is very desirable 
to have all agencies adopt an iden 
tical system so far as possible. In 
the early final 
standardization, we hope that other 
this 
application of aerial photos to their 


interest of and 


fire control agencies will test 


organization, and will forward 

ideas for improvements and changes 
indicated by their experience. 

Joun DPD. 

Assistant Civil Engineer, 

California State 


Division of Forestra 


‘Credit is due Robert Colwell, Univer 
sity of California, for recommendations 
that grid he copied negative and 
that copying be done in models, both 
features having since been shown to be 
of great value in fighting fire 


onto 
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Rehabilitation and Development 
of Agriculture, Forestry and 
Fisheries in South Korea 


414 pp. Columbia University 

Press, New York 27, N. Y. 1954 

$8.50 

This monumental work was com 
piled by the highly competent staff 
of the F.A.O. mission to Korea 
which consisted of eleven men 
Mark B. Williamson, U. 8S., was 
chief of mission. Sir Herbert How- 
ard, U. K., was the forestry spe 
cialist. The mission was under con 
tract with the United Nations Ko 
rean Reconstruction Agency to in 
vestigate conditions and to prepare 
a report with recommendations for 
use in the reconstruction programs 
in the Republic. The work was be 
gun in August 1952 and completed 
early in 1953 

The book is divided into four 
parts. The first contains the intro 
duction and summary, including 
general recommendations. The sec 
ond contains 271 pages devoted to 
agriculture. The third contains 53 
pages devoted to forestry. The last 
section contains 35 pages concerned 
with fisheries. The major emphasis 
is on agriculture, which is unfor 
tunate for the ROK has about 73 
percent of its area in nonagricul 
tural, or forest, land; and the for- 
est resources are in great need of 
reconstruction 

The recommendations are realis 
tic, for the most part, and show the 
high ealiber of the men who col 
laborated in this work. The study 
of forestry resulted in 31 recom 
mendations, most of which are of a 
nature to be carried out by the 
ROK government rather than by 
any reconstruction agency 

Several of those suitable for ac 
tion by an outside agency, such as 
the reconstruction of the Central 
Forest Experiment Station, the aid 
to forestry education through the 
Department of Forestry of Seoul 
National University, technical as 
sistance and material aid to forest 
administration through the ROK 
Bureau of Forestry, the sending 


Reviews 


abroad of qualified Korean forestry 
students for further study and the 
arrangement for short term study 
abroad of older practicing forestry 
officials, have been acted upon by 
the Forestry Division of UNKRA. 
The report was prepared for a 
specific purpose, that of back- 
ground and guidance for the action 
program in reconstruction. Of all 
the reports of all the many mis- 
sions which descended upon Korea 
in recent years this is undoubtedly 
the most thorough and competent 

job. 
J. Hueco Kraemer 
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Photographic Measurements: 
Problems and Solutions 


By Gomer T. MeNeil. 244 pp 
Illus. Pitman Publishing Corpo- 
ration, New York 36, New York. 
1954. $5, 


The primary aim of this book, as 
stated by the author, is ‘‘to make 
available, for ready reference, 101 
basie problems and solutions in 
volving the general application of 
measurements in photography.’’ 

In view of the large number of 
hooks on photogrammetry that have 
preceded this one, it might well be 
asked whether a book such as this, 
dealing only with basie photogram- 
metrie relationships was really 
needed. In this reviewer's opinion 
such a book has been needed for a 
long time. ‘‘ Photographic Measure- 
ments’’ is not merely a recompila- 
tion of photogrammetric relation 
ships derived during the century 

and more-——that man has been 
taking pictures. It is an original 
and remarkably successful attempt 
to provide the working photogram- 
metrist or photo interpreter with 
a mathematical reference manual 
that he will find both understand 
able and pertinent to his work. 

The value of this book can easily 
be underestimated by the casual 
reader, Its usefulness to a forest 
photogrammetrist will increase as 
he becomes more familiar with its 
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contents and organization. 

The comprehensiveness of the 
book is indicated by the fact that 
it surveys the field of photogram- 
metry, broadly defined, from shut- 
ter calibration to stereoscopy, from 
lens optics to relief enhancement, 
and from image motion compensa- 
tion to high altitude stereo tech- 
niques. 

Like all books, this one has cer- 
tain limitations. To illustrate some 
of these limitations let us suppose 
that the forester’s specific problem 
takes the form of this frequently 
asked question: ‘‘How much does 
the relief appear to be exaggerated 
in this stereoscopic model when I 
view it through my lens stereo- 
scope ?”’ 

Whether he resorts to the book’s 
index its abbreviated table of con- 
tents, its detailed table of contents, 
or to a mere ‘‘leafing-through’’ 
process he may have trouble finding 
the answer to this question. [lis 
attention may first be directed to 
Problem 24 where there is, indeed, 
an excellent treatment of stereo- 
scopic vision. But since this does 
not enable him to answer his spe- 
cifie question he may next turn to 
Problem 37 which shows him clear- 
lv how to caleulate the ‘‘relief en- 
hancement’’ factor. However, this 
term is not defined, except mathe 
matically, so he may well wonder 
what a relief enhancement factor 
of **30,000"" means with reference 
to his question. Finally in Prob 
lem 38, he finds a sample caleula- 
tion of the ‘‘relief stretchine’’ fae- 
tor. But unfortunately there is no 
direct provision here for the optics 
of his stereoscope. Should he be- 
come impatient at this point, he 
would do well to remind himself 
that this book professes to treat 
only 101 problems, and that his 
particular problem, though a com- 
mon one, apparently falls in the 
**200"" series. Here we see the 
value, as previously mentioned, of 
thoroughly familiarizing one’s self 
with the book. Had our frustrated 
forest photogrammetrist found time 
to do this previously, he might now 
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recall that, elsewhere in the book, 
in a problem dealing with lens op- 
ties there is an example which, in 
conjunction with Problem 538, en- 
ables him to answer his specific 
question, 

It will undoubtedly strike many 
readers as peculiar that not a sin- 
gle photograph is shown in this 
entire book on ‘‘ Photographic Mea- 
surements.’’ The only faeter which 
prevents this from being a serious 
limitation is the excellent series of 
illustrations drawn by Mr. Chris- 
topher Mares. 

In summary, this book should be 
a welcome addition to the library 
of any forest photogrammetrist, be- 
cause of its great potential value to 
him as a reference manual. But 
until he thoroughly familiarizes 
himself with its contents and or- 
ganization, the book may lie there 
on the shelf with its pages unblem- 
ished by the pencilled notations 
and dog-eared corners that are a 
true measure of its usefulness, 

Ropert N. 
School of Forestry 
University of California 
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Forestry Dictionary: Swedish— 
English—German—French 

By M. E. Simonen. 284 pp. Swe- 

dish Forestry Association, Reger- 

engsgaten 18, Stockholm C, Swe- 
den. 1954. 35 Crowns (approxi 
mately $6.80). 

This flexible leather bound dic 
tionary includes 2616 words. It is 
so arranged that the terms in all 
four languages appear in a line 
across the page, alphabetically, 
based on the Swedish terms. How- 
ever, there are alphabetical indexes 
in English, French, and German. 

The dictionary is not confined 
to purely technical terms in for 
estry and forest products. It in 
cludes also the more common words 
with specialized meaning that may 
be found in forestry literature. 

There is no other single diction 
ary covering these four languages 
and none that is as complete. Those 
having occasion to read or translate 
technical forestry and forest prod. 
ucts terms will find this boek help 
ful. 

Paut A. Herperr 
Michigan State College 


Bark Structure of North 
American Conifers 


By Ying-Pe Chang. 86 pp. Illus. 
U. S. Dept. Agrie. Tech Bul. 
1095. Supt. of Documents, Wash- 
ington 25, D. C. 1954. 


There is a dearth of information 
on the anatomical structure of tree 
barks. One becomes acutely aware 
of this lack of knowledge if he is 
concerned with bark utilization. 
Dr. Chang and the Forest Products 
Laboratory are to be commeuded 
for this effort to remedy the situa 
tion with the North 
American conifers. 

The stated objectives of this re 
search are to determine the basic 
anatomical structure of coniferous 
bark, to evaluate the bark features 
of diagnostic value and other re 
lated findings as means for bark 
identification, and to induce the 
viewpoints that would correlate 
bark structure to closely related 
research. 

Descriptions of bark structure 
given in this bulletin are confined 
to their generic characteristics and 
the differences among species with- 
ina genus. Thereby, repetition of 
all the similarities of closely allied 
species is reduced as much as pos 
sible. 

The species selected for study are 
those of commercial importance for 
timber or of other special economic 
value and those whose anatomical 
characteristics should be learned in 
order to establish reliable criteria 
for recognizing their bark by struc 
ture. Fifty-seven species in 15 ge 
nera were examined by means of 
permanent or temporary 
The species reported in some detail 
are Pacific yew, California torreyva 
grand fir, tamarack, 
western white pine, shortleaf pine, 
Douglas-fir, western hemlock, red 
wood, bald-cypress, Atlantic white 
cedar, Port-Orford-cedar, Mon 
terey cypress, eastern redeedar, 
incense-cedar, and northern white 
cedar. Other species are compared 
with these and important struc 
tures and patterns of cell arrange- 
ment are illustrated by photomicro 
graphs. 

This 
longs in the library of every wood 
anatomist and should be of interest 


35 eents. 


respect to 


slides 


white spruce, 


publication certainly be 


to all concerned with bark utiliza 

tion. It is a worthwhile contribu- 

tion to the literature of plant anat- 
omy. 

IrviING 

The Institute of Paper Chemistry 
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Questions of Forest Sciences 


The Publishing the 
Academy of Seiences of the 
USSR, Moscow. 415 pp. 1954. 


Each delegate to the Fourth 
World Forestry Congress held at 
Dehra Dun, India, December 11 to 
22, 1954, was presented by the Rus 
sian delegation with a copy of the 
book Questions of Forest Sciences 

The book contains 17 technical 
articles on forestry each published 
in Russian followed by an English 
translation. A different author is 
responsible for each subject dis 
cussed, Some are little more than 
general treatments of a subject, 
others involve the presentation of 
research results. It probably gives 
a good cross section of current re 
search and forest practice in Kus 
sia. 

The first chapter presents new 
information on the forest resources 
of Russia, based on data collected 
January 1, 1953. Apparently this 
is the first foreign release of this 
information. The total forest area 
in Russia reported in a recent FAO 
release is 743 million hectares; that 
in Question of Forest Sciences is 
1,068 million hectares. Information 
is given also on the distribution of 
species and the percentage of the 
forests in various age classes. The 
forests are classified as belonging to 
three groups: 

1. Forests for protection 
esthetics in which onlv light cut 


House of 


ting on the selection system is al 
lowed ; 

2. Forested areas in the central 
steppe region where cutting is lim 
ited to the annual growth; and 

3. Timber producing forests in 
which all systems of cutting are al 
lowed with restocking left to local 
government. 

In Chapter 2 Professor Sukachev 
presented his system of type classi 
fication. His system is based on the 
concept Bioveo 
any plot of 


of biogeocenosis 


cenosis is defined as 
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the surface of the globe where for 
some space biocenosis and the parts 
of the atmosphere, lithosphere, hy- 
drosphere and pedosphere that cor- 
respond to it remain the same and 
react on one another in a uniform 
way, thus forming in the aggre- 
vate an indivisible interdependent 
complex, Biocenosis is made up of 
phytocenose (plant community 
and zoocenose (animal community 
which react on one another.’’ 

A third chapter deals with the 
application of the Sukachev con 
cept to forest management in the 
USSK. If the application involves 
only what is given in the article it 
scarcely lives up to the concept 
proposed by Sukachev. 

A chapter on forest hydrology 
presents experimental material for 
forest types on the moisture lost 
through transpiration, evaporation 
from the ground cover, and inter 
ception by the erown, and how 
these vary with age of the stand. 

The chapter on soil presents ash 
analyses of leaves of oak and pine 
growing on the dark grey soils as 
opposed to the sandy and podzol 
soils. The difference in ash com 
position is striking. This chapter 
contains special information on the 
water regime in forest soils and the 
effect of shelterbelts on the mois 
ture available for crops 

Russian foresters appear to have 
full confidence in the future use of 
wood as they find that despite the 
recent introduction of metal, wood 
is being used to an increasing ex 
tent each year for construction 
They also are cognizant of the need 
for silvicultural measures that will 
produce wood of high 
quality 


strength 


Effort in the vast area of north 
ern commercial forests is coneen 
trated primarily on cheap logging 
and on transport of logs and tim 
ber The wood research laborator, 
of the 
Russia has been studying machin 


Academy of Sciences in 


ing, finishing, drying by high tem- 
perature and by liquids, bending, 
preserving, compressing, stabiliz- 
ing, and gluing of wood. 

Other chapters deal with affor- 
estation, reforestation, erosion con- 
trol, silviculture in mountain for- 
ests, oak management, wood hydro- 
losis, and naval stores. 

General distribution of the book 
is still to be made 

Harpy L. 
State University of New York 
College of Forestry 
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Woody Plants for Landscape Use 
in the Northeastern United States 


By L. J. 
lege Science Publishers, 
College, Pa. 1955, $3. 


Enright. 127 pp. Col- 
State 


Woody Plants for Landscape Use 
will prove helpful to landscape 
architects, nurserymen, and home 
builders who want to select the 
right tree or shrub to fit the right 
place but do not possess the techni- 
cal knowledge to make the proper 
choice. It anticipates the consum- 
ers’ demands from a 
point of view. 


landscape 


The book is made up of a series 
of lists covering six hundred trees, 
shrubs, and vines suitable to the 
climate of the northeastern United 
States. 
three general sections. 

In Section I, the plants are di 
vided according to their size and 


These lists appear under 


whether they are evergreen or de- 
ciduous, 

In Section Il, the plants are 
listed according to those basic char 
which are helpful in 
landscape design. Such character- 
istics cover color of the bark, color 
and structure of the twigs, leaves, 
flowers and fruit. The environ 
mental and habitat factors, such as 


acteristics 


shade, soil, moisture, and resistance 
to inseets and disease, also form a 
basis for further classification. 
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In Section III, the plants are 
listed according to their intended 
use, such as those especially suit- 
able for lawns, those adapted to 
street planting and those suitable 
for hedges, screens, mass and wood 
land planting, and those useful for 
wildlife. 

The only criticism that I have 
with this book is that a few of the 
trees, such as the ailanthus, box 
elder, Carya (hickory), and Acer 
maple) are 
species that I would not recommend. 
The ailanthus is short-lived and 
brittle; the box elder is a poor, un- 
interesting, and short-lived  spe- 
cies; the hickory is hard to trans- 
plant and few, if any, of the nurs- 
eries carry it; the silver maple is 
short-lived and brittle, and its roots 
undermine sidewalks and clog un- 
derground sewer and water pipes 

The reader who has had a long 
experience will overlook the few 
undesirable species and find the 
rest very helpful 


saccharinum (silver 


J. d. LEVISON 
Sea Clif, L. 1.. N. Y. 
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Publications of Interest 


Forest Hygiene in Great Britain by 
W. R. Day is Forestry Bulletin No. 4 
of the University of Toronto. The sub 
ject of forest hygiene as discussed has 
to do mainly with the forests that are 
being established under Great Britain’s 
afforestation program, and the bulletin 
should be of interest to American for 
esters concerned with planting. Avail 
able from the University of Toronto 
Press; $1. 

Personalities of the Woods is a col 
lection of 48 personality sketches writ- 
ten by Stewart Holbrook about leading 
figures in the western logging industry. 
The sketches began as part of a series 
of advertisements of the Bethlehem 
Pacifie Coast Steel Corporation and 
are here brought together in booklet 


form. Interesting reading about color 
ful figures in a colorful industry. 


5 
| 
| 


Current Literature 


Compiled by Marrua Meeuia, Librarian, State University of New York College of Forestry 


Range Management Section Compiled by Frances Fick, Library, U. S. Department of Agriculture 


General 


Forests of France. By J. L. Reed. 296 
pp. Illus. Faber & Faber, London, 21s, 

Questions of Forest Sciences... The Acad 
emy of Sciences of the USSR Insti 
tute of Forests, Moscow. 1954, 426 pp. 
In English and Russian. 


Forest Products 


Statistical Record of the Lumber Indus 
try in British Columbia. By J. T. B. 
Kingston. Part II, Sects. 2 & 3. Bur. 
of Economies and Statisties, Victoria, 
B. rev, 1955. Mimeog. 


Forest Resources 


Forest Resources and Industries Wayne 
County, Tennessee. By W. H. Ogden. 
74 pp. Illus. TVA, Norris. 1954. Rept. 
No. 213-54. Mimeog. 

Forest Statistics for Deschutes Co., Ore 
gon. By F. L. Moravets. 24 pp. Pacific 
Northwest Forest and Range Expt. 
Sta., Portland, Ore. 1954. Forest Sur 
vey Rept. No. 116. Mimeog. 

Forest Statistics for Harney Co., Oregon, 
By F. L. Moravets. 23 pp. Pacifie 
Northwest Forest and Range Expt. 
Sta., Portland, Ore, 1954. Forest Sur 
vey Rept. No. 118. Mimeog. 

Forest Statistics for Kittitas Co., Wash 
ington. By F. L. Moravets. 24 pp. 
Pacific Northwest Forest and Range 
Expt. Sta., Portland, Ore. 1954. For 
est Survey Rept. No. 117. Mimeog. 


Logging and Lumbering 


Die Ernte des Holzes (Harvesting of 
Wood). By H. Gliser. 150 pp. Illus. 
Wirtschafts-und Forstverlag Euting 
KG. Neuwied/Rhein. 1954. D.M. 6. 990. 


Protection 


Forest-Fire Control in the Lake States. 
By J. A. Mitchell. 11 pp. Lake States 
Forest Expt. Sta., St. Paul, Minn, 1954. 
Mise. Rept. No. 32. Mimeog. 

Project Skyfire; A Progress Report on 
Lightning Fire and Atmospheric Re 
search. By J. 8. Barrows, V. J. Schaef 
er and P. B, MacCready, Jr. 48 pp. 
Illus. Intermountain Forest and Range 
Expt. Sta., Ogden, Utah. 1954. Re 
search Paper No. 35. Mimeog. 

Suzbijanje Obiene Borove Zolje Na Mal 
jenu U 1958 God, (The Control of 
Diprion pini L. on the Maljen Moun 
tain in 1958) By Nenad Petrovie. 5 
pp. Reprinted from ‘‘Plant Protec 
tion’’ No. 22, p. 47-51. Belgrade. 1954. 


Range Management 


Comparisons of Line Interception and 
Point Contact Methods in the Analysis 


of Mixed Grass Range Vegetation. By 
W. C. Whitman and E. 1. Siggeirsson. 
Keology, Duke Univ. Press, Durham, 
N. C. Vol. 35, pp. 431-456, Illus. Oct, 
1954. 


Poisonous Range Plants of the Trans 
Pecos Area of Texas. By J. W. Dolla 
hite. 3 pp. Texas Agric. Expt. Sta., 
College Station. Progress Rpt. No. 
1736. Dee. 15, 1954. Mimeo, 


Results of Grazing Single Classes of Live 
stock in Combination with Several 
Classes When Stocking Rates Are Con 
stant. By L. B. Merrill and V. A. 
Young. 7 pp. Illus. Texas Agrie. Expt. 
Sta., College Station. Progress Rpt. 
No, 1726. Nov. 1, 1954. Mimeo, 


Silviculture 


Direct Seeding of Western Red Cedar. 
By W. H. Engstrom. 11 pp. Illus. Ore 
gon State Board of Forestry, Salem. 
1955. Research Note No, 20. 


Evaluation of Factors Affecting Natural 
Reproduction of Forest Trees in Cen 
tral Western Oregon. By D. N. Bever. 
49 pp. Illus. Oregon State Board of 
Forestry, Salem. 1954. Research Bul. 
No. 3. 


Heteroplastic Mierografting of Slash 
Pine. By Francois Mergen. 17 pp. I 
lus. Southeastern Forest Expt. Sta., 
Asheville, N. C. 1954. Station Paper 
No. 47. 


How to Root and Graft Slash Pine, 
By Francois Mergen and Harry Ros 
soll. 22 pp. Illus. Southeastern Forest 
Expt. Sta., Asheville, N. C. 1954, Sta 
tion Paper No. ‘46. 


Inheritance of Deformities in Slash Pine, 
By Francois Mergen. 3 pp. Llus. Re 
printed from Southern Lumberman 
Jan., 1955. Lake City, Florida Re 
search Center. 


Loblolly Pine Geographic Seed Source 
Tests Five Year Results. By EK. G. 
Wiesehuegel. 4 pp. Tables. TVA, Nor 
ris. 1955. Mimeog. 


A Method of Estimating Site Quality of 
Logged Land in the Coastal Douglas 
Fir Belt of British Columbia, By R. L. 
Schmidt. 7 pp. British Columbia Forest 
Serv., Victoria, 1954. Research Notes 
No. 27. Mimeog. 


Soil Moisture as Affected by Stand Con 
ditions, By R. C. Moyle and Robert 
Zahner. 14 pp. Illus. Southern Forest 
Expt. Sta., New Orleans, 1954. Ocea 
sional Paper No. 137. 

Status of the Super-Seedling Study at 
TVA’s Clinton Forest Nursery—Fall 
1964. By B. W. Ellertsen. 7 pp. TVA, 
Norris. 1955. Mimeog. 
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Stratified Douglas Fir Seed Sown in Ap 
ril, May and June, By J. Gartz. 10 
pp. Oregon State Board of Forestry, 
Salem. 1955. Research Note No. 19 


Tree Improvement Research at the Lake 
City, Florida, Research Center; <A 
Project Analysis. By Francois Mergen 
and K. B. Pomeroy. 59 pp. Illus. South 
eastern Forest Expt. Sta., Asheville, 
N. ©, 1954, Station Paper No. 45 


Wildlife Management 


Shrews as Tree Seed Eaters in the Doug 
las Fir Region, By Rudolph Kangur 
23 pp. Oregon State Board of Forestry, 
Salem, 1954, Research Bul, No, 17, 


Wood Preservation 


How Treating Changes Affect Pole Life. 
By P. B. Mayfield. 3 pp. Illus, Re 
printed from Electric Light & Power 
January, 1955. Allied Chemieal & Dye 
Corp., New York 6, 


Wood Technology and Utilization 


Air Seasoning One-Inch Red Oak Lumber 
in Kast Texas, By VP. R. Kramer, 9 pp. 
Illus. Texas Forest Serv., College Sta 
tion, 1954, Researeh Note No, 10, 
Mimeog. 


Hardwoods for Industrial Flooring, 12 
pp. Illus. Great Britain Dept. of Sei 
& Indus, Research, Forest Products Re 
search Lab., Princes Risborough, Ayles 
bury, Bucks, 1954, Leaflet No. 48 
Free. 


Maximum Moisture Content Method for 
Determining Specifie Gravity of Small 
Wood Samples, By Diana Smith. § pp 
U. S. Forest Products Lab., Madison, 
Wis, 1954. Rept. No, 2044. Mimeog. 


The Movement of Timbers. 6 pp. Great 
Britain Dept. of Sei, & Indus, Re 
search, Forest Products Research Lab., 
Princes Rishorough, Aylesbury, Bucks 
1954. Leaflet No. 47. Free. 


Properties of American Beech in Tension 
and Compression Perpe ndicular to the 
Grain and Their Relation to Drying 
By E. L. Ellwood, 82 pp. Illus, Yale 
School of Forestry, New Haven, Conn 
1954. Bul, No, 61. $1.50. 


Pulping of Latin-American Woods, Wy 
G. Chidester and R. Sehafer, 14 
pp. Tables. U. 8. Forest Products Lab., 
Madison, Wis. 1954. R2012, Mimeog 


Wood Anatomy of the Aceraceae Indig 
enous to the United States, By KB, W. 
Stark. 26 pp. Illus, Purdue Univ. Ag 
ric, Expt. Sta., Lafayette, Ind, 1954 
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ScHOoOoL Box Scorr 
1955 MEMBERSHIP 


Student applications received 


School May Eligibles’ Total 
1955 1955 1955 


Alabama Polytechnic Institute : Ls 

University of California j i6 

Colorado A & M College 

Duke University 

University of Florida 

University of Georgia 

University of Idaho 

lowa State College 

Louisiana Polytechnic Institute 

Louisiana State University 

University of Maine 

University of Massachusetts 

Michigan State College 

University of Michigan 

University of Minnesota 

University of Missouri 

Montana State University 

State University of New York 

North Carolina State College 

Oregon State College 

Pennsylvania State University 

Purdue University 

Utah State Agricultural College 

University of Washington 

West Virginia University 

Yale University 
Totals $88) 61,328 40) 
"‘Ineludes Juniors and Seniors who will be eligible 

for Junior Membership upon graduation and Gradu 

ate students in approved curricula who are not yet 

eligible for Junior Membership. 


SECTION Box Score 
1955 MEMBERSHIP 


Applications received’ 


May Total Total 
Section 1955 1954 1955 


Allegheny f 68 46 
Appalachian 18 28 
Central Rocky Mountain 26 5 
Central States 8 69 
Columbia River { 56 42 
Gulf States 

Inland Empire 
Intermountain 
Kentucky-Tennessee 

New England 

New York 

Northern California 
Northern Rocky Mountain 
Ozark 

Puget Sound 
Southeastern 

Southern California 
Southwestern 
Upper-Mississippi Valley 
Washington 


to 


_ 


W isconsin-Michigan 
Totals 


‘Student, Junior, Affiliate, Associate (Initial) 
grades only. 
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The President’s Column 


During the last 
several months I 
have inquired 
from various So- 
ciety members 
around the coun- 
try the reasons 
why so many qual- 
ified men are not 
presently members 
and why members 


drop out 


E. L. Demon 


every 
year by resignation or for nonpayment 
of dues. In general, I believe it is be- 
cause we have not made the Society, 
including its local Chapters and Sec- 
tions, sufficiently attractive to these 
men. We must have failed to impress 
upon them that Society membership is 
a professional obligation. 

The JourNAL or Forestry, one of 
the foremost technical forestry peri- 
odicals in the world, reaches all mem- 
hers monthly and for some men this is 
their principal contact with the So- 
ciety. Several have told me that the 
JOURNAL is too technical aid is of little 
interest to them, but no member should 
appraise the value of his Society mem- 
bership solely on the basis of the 
JOURNAL. No matter how much tine 
and effort go into this excellent pub- 
lication, members need more stimulus 
from their profession than receiving 
the JourNAL monthly. 

Kach member should feel 
that he is an integral part of his pro 
fessional group. But to get the most 
from his membership he should also be 
willing to contribute something to the 
Society. Society officers at the national, 
regional, and local level should arrange 
that every member be invited to par- 
ticipate in one way or another in the 
organization. This can be done through 
attending and taking an active part in 
local programs or in committee work, 
or otherwise. Only a relatively small 
proportion of the membership can at- 
tend national meetings; even getting 
to local offers difficulties. 
There are still many geographical areas 
where local Chapter organizations 
could be set up. 


Society 


meetings 


I suggest that all members in a sup- 
ervisory capacity urge their men to at- 
tend Society meetings, and allow them 
time to do so even though it is not 
possible to pay expenses. Also, they 
might well advise nonmembers, par- 
ticularly young men, of the place of 
the professional Society in a forester’s 


career, the opportunities it affords, and 
the chance it gives to foresters to meet 
their professional responsibilities. I 
have attended many national and See 
tion meetings of the Society entirely at 
my own expense, Certainly, these gath 
erings offer opportunities for profes 
sional improvement and to exchange 
views on technical forestry subjects 
with men working in various fields of 
forestry and for different 
tions. 


organiza 


It is also the responsibility of local 
and national officers to arrange inter 
esting and stimulating technical pro 
grams so that these affairs do not de 
velop into merely social gatherings. It 
has also been intimated that Society 
members are sometimes clannish or in- 
clined to be snobbish. Although I have 
not noticed any such tendency, I do 
feel that every Section and Chapter 
should committee 
whose function would be to see that the 
younger foresters and visitors are in 
troduced around and made to feel at 
home at every Society 


have weleoming 


gathering 
What are some of the reasons ex- 
pressed as to why so many qualified 
foresters are not members of the So 
ciety? Many reasons are given, some 
valid, some merely excuses. Quite a 
few men claim that they have not been 
invited to join. This suggests that So 
ciety membership committees are not 
functioning adequately. I urge every 
member to make it a point to find out 
how many of his associates qualified 
for some grade of Society membership 
are not now members, and invite them 
to join. Some may have considered it 
immodest to seek membership on their 
own initiative. Others who were form 
erly members may hesitate to ask for 
reinstatement. These men will be gladly 
taken back and any unpaid back dues 
forgiven, for this year only, until De 
cember 31, 1955. 
one of these men is asked to rejoin. 


Let’s see that every 


Another excuse for nonmembership 
is the cost. This may be a valid reason 
in some cases, particularly for young 
men with families who are just getting 
a start in their professional career 
To these men even $6 per year is quite 
an item. However, this barely covers 
the cost of the JournaL. For an ex- 
planation of Society income and ex 
penses, please refer to my column in 
the May 1954 issue of the Journat, 

Certainly we do not wish to put 
pressure on anyone to join the Society 
nor should we discriminate in any way 
against We should net 
hesitate, however, to point out the ad- 
vantages of membership in this, the 


nonmembers, 


only professional forestry organization 
in the United States, and the largest 
group of its kind in the world, 


Many of the younger foresters may 
not yet have reached the stage of ma 
turity where they fully appreciate the 
importance of being a member of a 
professional organization and partici 
pating in professional society activi 
ties. Student membership, however, has 
helped to minimize this exeuse, 


Most of what one gets out of an or 
ganization is dependent on what he is 
willing to put into it. Let the older 
members make sure that younger mem 
bers are given every opportunity to 
participate in one or another form of 
Society activity. Let us all as profes 
sional men maintain high professional 
Code of 
Ethies and make nonmembers feel they 


standards according to our 
are missing something by not being 
members of the organization represent 
ing the profession at which they earn 
their living. And if any member has 
ideas on how to improve the Society, 
please communicate with your Presi 
dent. 


Membership in the Society of Amer 
ican Foresters is open to every quali 
fied forester in the United States and 
Canada. Such membership is one rec 
ognition of a man’s professional abili 
ties. I urge every qualified nonmember 
to join the Society and take an active 
This should 


not only lead to his professional im 


part in its many activities. 


provement, but will help advance the 
profession of forestry. 


Coming Events 


Allegheny Section Summer Meeting 


The summer meeting of the Alle 
gheny Section has been set for Au- 
gust 5 and 6 at the Fernow Experi 
mental Forest, Elkins, W. Va. 


Gulf States Section 


The annual meeting of the Gulf 
States Section will be held at the 
Buena Vista Hotel, Biloxi, Miss., May 
26 and 27. 
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Colleges and Universities in the United States 


Offering Instruction in Forestry 


Aprit 1, 1955 


Accredited 


The following institutions are ac- 
credited for forestry instruction by 
the Council of the Society of American 
Foresters. 

Alabama Polytechnic Institute, De- 
partment of Forestry, Auburn, Ala. 

University of California, School of 
Forestry, Berkeley 4, Calif. 


Colorado A.& M College, School of 
Forestry and Range Management, Fort 
Collins, Colo. 


Duke University, School of Forestry, 
Durham, N. C. 


University of Florida, School of For- 
estry, Gainesville, Fla. 


University of Georgia, School of 


Forestry, Athens, Ga. 


University of Idaho, College of For- 
estry, Moscow, Idaho. 

Iowa State College, Department of 
Forestry, Ames, Iowa. 

Louisiana Polytechnic Institute, De- 
partment of Forestry, Ruston, La. 

Louisiana State University, School 
of Forestry, Baton Rouge 3, La. 

University of Maine, Department of 
Forestry, Orono, Maine. 

University of Massachusetts, Depart- 
ment of Forestry and Wildlife Man- 
agement, Amherst, Mass. 

Michigan State College, Division of 
Conservation, East Lansing, Mich. 

University of Michigan, Sehool of 
Natural Resources, Ann Arbor, Mich. 

University of Minnesota, School of 
Forestry, St. Paul 1, Minn. 

University of Missouri, Department 
of Forestry, Columbia, Mo. 

Montana State University, School of 
Forestry, Missoula, Mont. 

State University of New York, Col- 
lege of Forestry, Syracuse 10, N. Y. 

North Carolina State College, School 
of Forestry, Raleigh, N. C. 

Oregon State College, School of For- 
estry, Corvallis, Oreg. 

Pennsylvania State University, 
School of Forestry, State College, Pa. 

Purdue University, Department of 
Forestry, Lafayette, Ind, 


Utah State Agricultural College, 
School of Forestry, Range and Wild- 
life Management, Logan, Utah. 

University of Washington, College 
of Forestry, Seattle 5, Wash. 

West Virginia University, Division 
of Forestry, Morgantown, W. Va. 

Yale University, School of Forestry, 
New Haven 11, Conn. 


Not Accredited 


The following institutions offer pro- 
fessional and technica) curricula in for- 
estry, but do not meet the requirements 
for accreditation. 

Arkansas Agricultural and Mechan- 
ical College, Department of Forestry, 
College Heights, Ark. 


Stephen F. Austin State College, De- 
partment of Forestry, Nacogdoches, 
Tex. 

University of Connecticut, Depart- 
ment of Forestry and Wildlife Man- 
agement, Storrs, Conn. 


Harvard University, Harvard For- 
est, Petersham, Mass. 


Michigan College of Mining and 
Technology, Department of Forestry, 
Houghton, Mich. 


Mississippi State College, Depart- 
ment of Forestry, State College, Miss. 


University of New Hampshire, De- 
partment of Forestry, Durham, N. H. 


Oklahoma Agricultural and Mechan- 
ical College, Department of Forestry, 
Stillwater, Okla. 


University of the South, Forestry 
Department, Sewanee, Tenn. 

Virginia Polytechnic Institute, De- 
partment of Biology, Blacksburg, Va. 

State College of Washington, De- 


partment of Forestry and Range Man- 
agement, Pullman, Wash. 


Introductory, Preforestry, and 
Specialized Courses 


University of Arkansas, Department 
of Horticulture, Fayetteville, Ark. 

Centenary College of Louisiana, De- 
partment of Biology, Shreveport, La. 


Clemson Agricultural College, School 
of Agriculture, Clemson, 8. C. 


Cornell University, Department of 
Conservation, Ithaca, N. Y. 


Grand Rapids Junior College, Grand 
Rapids, Mich. 


Humboldt State College, Forestry 
Department, Arcata, Calif. 


Idaho State College, Pocatello, 
Idaho. 
University of Illinois, Department of 


Forestry, Urbana, III. 

University of Kentucky, Department 
of Horticulture, Lexington, Ky. 

Lassen Junior College, Division of 
Vocational Forestry and Lumbering, 
Susanville, Calif. 

University of Maryland, Department 
of Horticulture, College Park, Md. 

North Dakota Agricultural College, 
Department of Horticulture and For- 
estry, Fargo, N. Dak. 

North Dakota School of Forestry, 
Bottineau, N. Dak. 

Northwestern State College, Agri- 
culture Department, Natchitoches, La. 

Ohio State University, Department 
of Horticulture and Forestry, Colum- 
bus 10, Ohio. 

Paul Smith’s College, Forestry De- 
partment, Paul Smiths, N. Y. 

Pasadena City College, Pasadena 4, 
Calif. 

Rutgers University, Department of 
Forestry, New Brunswick, N. J. 

University of Tennessee, Department 
of Horticulture and Forestry, Knox- 
ville 16, Tenn. 

Texas A & M College, Department 
of Range and Forestry, College Sta- 
tion, Tex. 

University of Vermont, College of 
Agriculture, Burlington, Vt. 

University of Virginia, School of 
Forestry, Charlottesville, Va. 

Wisconsin State College, Botany De- 
partment, Superior, Wis. 

University of Wisconsin, College of 
Agriculture, Madison, Wis. 


Ranger Schools 


State Forest Ranger School of the 
University of Florida, Lake City, Fla. 
State Ranger School of State Uni 


versity College of Forestry, Wanakena, 
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but watch conifers grow 


when overtopping hardwoods 


are controlled with 


DOW 
BRUSH KILLERS 


Dow brush killers offer a positive means of removing 
hardwood competition to speed the growth of seedling 
conifers. Pine seedlings and other high-value timber 
species mature in a surprisingly short time after chem- 
ical control of overtopping hardwoods gives them 
adequate room, air, sunlight, soil nutrients and 
moisture. 

Dow has developed special-purpose silvicides - 

Esteron™ 245 and Esteron Ten-Ten—to answer this 
problem. Application to hardwoods can be for the 
release of planted conifer seedlings or as a pre-planting 
treatment. Defoliation of hardwoods occurs soon after 
application and new terminal growth of conifers often 
doubles after an area is released. Esteron 245 gives 
year-around control of most hardwood species, includ- 
ing maple, and most brush species when used for 
foliage application, basal bark or frill treatment. 
Fsteron 245 is the most versatile silvicide available 
today —it may be used in either air or ground application 
equipment. Esteron Ten-Ten is useful for control of 
aspen, hazel, alder and willow. 

These specific-type silvicides give you an opportunity 
to regulate costs according to the type of vegetation 
that must be controlled. 

We invite inquiries from state and federal foresters, 
lumber companies and tree farmers. Dow sales and 
technical men are available to help assist in this new 
chemical method of hardwood control. THE Dow 
CHEMICAL COMPANY, Agricultural Chemical Sales Depart- 
ment, Midland, Michigan. 
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you can depend on DOW AGRICULTURAL CHEMICALS <> ant 


HE LOWIHER 
TREE PLANTER PLANTS 
10,000 SEEDLINGS PER DAY! 


Wit lanter, tr 
. h the | ther Tree I la r, trees Members of the Puget Sound Seetion who met at Wenatehee, Wash. in February to 


are properly planted for maximum 
survival in any soil because they have 
been given the right start. 

Three distinct models available to 
cover all soil conditions and terrain. 


For details, write: 
THE HARRY A, LOWTHER COMPANY 


INDUSTRY AVE., JOLIET, ILL. 
By The Makers Of The Famous 


Lowther C-Saw 


organize the Mid Columbia Chapter. 


Mountains, 


Third Call for Council 
Nominations 


All voting members are hereby noti- 
fied that the regular biennial election 
will be held December 3, 1955, A presi- 
dent, vice president, and nine other 
members of the Council will be elected 
for the two-year term 1956-1957. 

The present Council is listed in the 


hox on page 376. Any or all of these 


Contact Your Nearest Dealer or Write 


POULAN CHAIN SAWS 


Shreveport, La. 


MANUFACTURERS OF ONE AND TWO MAN SAWS 


Interchangeable Plungebow 
Attachment 

Totally Hard Surfaced Straight 
Guide 

Reversible Guides 

Positive Oiling System 

All Position Carburetor 


This chapter will comprise 8.A.F. members in 
Chelan and Okanogan Counties in north central 


Washington, east of the Cascade 


incumbents may be renominated, pro 
vided they aecept the nomination in 
writing. 

President has 
that he will not be a candidate for re 
election. 


Demmon announced 


Membership on the Council is re- 
stricted by the Constitution to Mem 
bers (formerly Senior Members) and 
Fellows. Any Fellow is 
eligible to hold office who is in good 
standing and who accepts the nomina 
‘ion in writing and declares his willing- 


Member or 


ness to serve if elected, 

Each voter will have an opportunity 
to ballot on all candidates for office. 
Council members are elected in accord 
ance, with the system of proportional 
representation. The procedure of pro 
portional will be ex- 
plained in a later issue of the JourNat. 
It is the system by which the Society 
has been electing Council members for 


representation 


two decades. 

Candidates for the office of president 
are voted on separately; the candidate 
who receives the highest 
clared elected president, and the eandi- 
date who receives the next highest vote 


vote is de 


is declared elected vice president. 


How Nominations Are Made 


The Constitution (Article VIII, See 
tion 2) under 
which nominations are made by peti 
tion. 

1. Each petition shall name but one 
candidate, 

2. All candidates must be eligible to 
hold elective office. 

3. A petition shall bear the signa 
tures of at least ten voting members 


states the conditions 


who at the time of signing the petition 
are eligible to vote in the coming elee- 


380 JOURNAL OF FORESTRY 
4 
J Straight Blade 
Box 3605 


May 1955 


tion. (Eligible voting members are 
Junior Members, Members, and Fel- 
lows in good standing.) 

4. A voting member may not sign 
more than one nominating petition for 
President or more than one nominating 
petition for a member of the Couneil. 
That is, he may sign two, but no more. 

5. Petitions must be in the Society 
office by October 1, 1955. 

The Society has no special form for 
submitting nominating petitions. They 
may be written as follows: 

We, the undersigned voting members 
of the Society of American Foresters, 
hereby nominate John Doe, a Member 
(or Fellow), for the office of President 
(or member of the Council) for the two- 
year term 1956-1957. 

All nominating petitions should be 
sent promptly to the Society office. The 
executive secretary will gladly provide 
information about nominating or elec- 
tion procedure. 


Nominations Received 


On the date this issue went to press 
the following nominations had been re- 
ceived. 

For President: DeWitt Nelson, Sac- 
ramento, Calif. (Vice president, 1954. 
1955.) 

For the Couneil: B. EF. Allen, Savan- 
nah, Ga. 

N. T. Barron, Franklin, Va. 

C. H. Coulter, Tallahassee, Fla. 
(Couneil member, 1954-1955.) 

EK. F. Heacox, Tacoma, Wash. 
(Couneil member, 1954-1955.) 

William P. House, Cheshan, N. H. 

Henry J. Vaux, Berkeley, Calif. 

The Nominating Committee will 
make no nominations of its own unless 
the voting membership fails to make 
the required minimum number of nomi- 
nations by petition. Voting members 
should accordingly get busy and make 
their own nominations. 

A. R. Bonn, Chairman, 
Nominating Chairman 
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Nominations for Grade of 
Fellow Now Open 


All Members (formerly Senior Mem- 
bers) and Fellows of the Society are 
hereby advised that nominations for 
the grade of Fellow are now open. The 
election of Fellows will be held at the 
time of the Society’s regular biennial 
election, December 3, 1955. 

As defined by the Constitution (Ar- 
ticle III, Section 6), “Fellows shall be 
foresters of outstanding achievement 
as leaders in responsible directive or 
distinctive individual work of a fruit- 
ful character. They shall be elected 


Orricers of the Southeastern Section. L 
to R; seated, Jack T. May, Auburn, Ala., 


chairman ; Kenneth B. Pomeroy, Lake 
City, Fla., past chairman; standing, 
Lester L. Harris, Centreville, Ala., secre 
tary-treasurer; F. H. Robertson, Jr., 
Panama City, Fla., past secretary-trea 
surer; and James F, Spiers, Statesboro, 
Ga., vice chairman. 

The Southeastern Section, numerically 
the largest of the 21 Sections, contains 
more than 1,000 members in Alabama, 
Florida, and Georgia. 


from the Members and shall be en 
gaged in forestry work at the time of 
their election.” 


Nominations by Petition 

The procedure for placing Members 
in nomination for the grade of Fellow 
is by petition. The Society has no 
printed form for this purpose; the 
petition may be typewritten thus: 

We, the undersigned Members and 
Fellows of the Society of American For- 
esters, hereby nominate ---—--———- for 
election to the grade of Fellow in 1955. 

Remember these simple rules: 

1, A petition may not name more 
than one candidate. 

2. It must be signed by 25 Members 
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COMPLETE INVENTORY 
CRUISING SCALE 


Hypsometer 
Biltmore Scale 
Rigid When Open 
Flexible 6-foot Steel Tapeg3.oo BAC! 
Handy Chrome-plated Case 144" Dia. 
IMMEDIATE DELIVERY 
CARL W. GETZ, President 


KURFEW, INC, 
Lansdale, Pa. 


DON'T BREAN YOUR 
Prune the Tallest Tree While 
Standing Safely on the Ground 
CUT LABOR COSTS “te $04 


DOUBLE PRODUCTION / With ine 


New. Amazin 
ALOMINUM cock 
Trimming. Fruit Picking, Shaking Poles. 


AVOCADO Fruit 


<7 PEAR PEACH 6 Picker 
APPLE PICKER 


Combine sections of Poles to make 
Poles up to 90 ft. tall. Weighs | Ib. per 
5 ft. 70c per ft. Attachments extra. 
No breakage. No splinters. 
Lasts forever. Send for FREE 


¢ FREE BOONMLET 


Los Angeles St. 


Los 13, ‘Cam - MA. 6-9397 


LITTLE BEAVER 


Little Beaver Tree Girdier, cuts 
girdie around tree at walking 
speed. One man will girdie more 
acres per day than several men 


sired height. 
using other methods. th 


FOR DETAILS 


Brush and Pruning Saw attach- 
ments to take care of any brush 
cutting of pruning 
sections may be added to get de- 
Brush saw Goes 
e work of several men. 


HAYNES MFG. CO. 


ond Attachments 


A Post Hole Auger designed for 
one man operation, doing the 
work of heavy equipment diggers, 
holes quickly and easily made in 
any soil type. Wood auger may 
be attached for wood drilling. 


ib, four foot 


SEE YOUR DEALER OR WRITE: 


LIVINGSTON, TEXAS, U.S.A. 
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or Fellows in good standing. 
3. It 
factual, not 


should be aceompanied by a 


eulogistie, biographical 
sketch of at least 200 words giving an 
account of the nominee’s professional 
career and aecomplishments, 

1. It must be received in the execu 
tive office of the Society in Washing 
ton, D. C later than October 1, 
1955. 


The executive employees of the So- 


hot 


ciety cannot be responsible for obtain 
ing signatures on partially completed 
petitions or on petitions incomplete by 
reason of unacceptable signatures 
(that is, signatures of other than Mem 


bers and Fellows in good standing). 


Nominations Received 
On the date of going to press, the 
following Members had been nominated 
for the grade of Fellow: 
S. B. Detwiler, Colo. 
Frank H. Kaufert, Minn. 


Election Procedure 

Fellows are not elected by the mem- 
bership at large, but by a board of 
electors which consists of all present 
Fellows and the present Council, (A 
Council member who is also a Fellow 
has but one vote.) 

To win election a candidate must re 


ceive an affirmative vote of not less 
than one-half the total yotes cast. 


Significance of the Grade 


The highest membership distinction 
that can be conferred by the Society, 
this grade is awarded in recognition of 
outstanding achievement. Fellows do 
not pay increased dues; their dues are 
the same as those of Members. 

Since the Society was founded in 
1900, there have been 100 Fellows 
elected, At the present time the num- 


Vern H. Thaler (1913-1955) 


Vern Hill Thaler, a district forester 
with the Michigan Department of Con- 
servation at Gaylord, died of a heart 
attack on January 3. 

He was born November 12, 1913. 
Graduating in forestry at Michigan 
State College in 1939, he was an ad- 
ministrative assistant with the College 
until he entered the Army in 1941, 
serving with the Field Artillery as an 
officer until 1946. 

On his return to forestry he went 
with the Michigan Department of Ag- 
riculture, and transferred to the De- 
partment of Conservation in 1950. 
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ber of living Fellows is 69. 

Since the last election in December 
1953, two Fellows have died: 

Elers Koch and E. A. Sterling. 

The current roster of Fellows ap 
pears on page 222 of the March issue 
of the JouRNAL. 
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Wisconsin-Michigan 
Holds Section Meeting 


At a meeting of the Wisconsin-Mich 
igan Section held Mareh 4 and 5 at 
Wausau, Wis. the members voted on 
several important items of business: 

An honorarium of $100 will be paid 
annually to the secretary. 

The bylaws were amended to pro- 
vide for a vice chairman of the See- 
tion, an office not previously set up. 

The term of office of the Section of 
ficers will be from July 1 to June 30. 

The bylaws were amended to change 
the Section’s name to Wiseonsin-Mich- 
igan instead of Wiseonsin-Upper Mich- 
igan. In addition the geographical 
limits of the Section were officially 
changed to include the Lower Penin 
sula of Michigan. 


multiplies 
your voice 
1000 times 


Great Neck, N.Y. 


Make Yourself 
HEARD! 
HAILE 


portable e self-contained 
electronic megaphone 


Write for illustrated brochure 


Audio Equipment Co., Inc. 
805 Middle Neck Road 


TREE CLIMBERS 


Save time, eliminate leg irons, by using 
LIGHTWEIGHT MAGNESIUM LADDERS. 
Built in Sections, 6’, 7’, 8’, especially for tree 
climbing purposes. Sections fit into each other 
and brackets hold ladder away from tree to pro- 
vide toe hold for climber. 

Weight: 114 lbs. per foot. Reasonably priced. 
Long lasting. Guaranteed. 


A Complete Line of Ladders—All Types 


MODERN MAGNESIUM PRODUCTS, INC. 
Palmer, Massachusetts 


20 MILLION 


TREES Year! 


Seedlings for Christmas Tree and 
Forest Tree plantings; Transplants 
for Conservationists, Timber Oper- 
ators and Farmers. 

MUSSER offers the world’s larg- 
est selection of quality trees, at a 
price made possible by tremendous 
volume. 


Note Heavy Roots and 
Sturdy Top of Musser 
seedling in photo. 


Write for Tree Catalog, wholesale 
planting list and prices. Ask for Free 
Christmas Tree Growers’ Guide. 
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Frank Alvah Kittredge (1883-1954) 


Frank A. Kittredge, engineer and Associate Member of the Society of Amer- 
ican Foresters, died at his home in Palo Alto, Calif., December 10, 1954. 

Born in Glyndon, Minn., March 29, 1883, he received the B.S. in C. E. degree 
from the University of Washington in 1912 and C., E. in 1915. 

He entered the National Park Service, Department of the Interior, as chief 
engineer in 1927, with headquarters in San Francisco. When that Service be- 
came regionalized, he served as regional director, San Francisco, 1937-1940, 
superintendent, Grand Canyon National Park 1940-1941: superintendent, Yose 


mite National Park 1941-1947; chief engineer, Washington, D. C., 


Retired May 31, 1952. 


1947-1952. 


During World War I he served in France as Ist lieutenant with the Forestry 
Regiment, and then as eaptain, Road and Bridge Engineers, U. 8. Army. 


New officers elected for the period 
July 1, 1955 to June 30, 1956 are: 

Chairman, Dan E. Bulfer, 123 No. 
Baird Avenue, Rhinelander, Wis. 

Vice chairman, T. D. Stevens, De- 
partment of Forestry, Michigan State 
College, East Lansing, Mich. 

Secretary-treasurer, Paul R. Flink, 
523 Maplewood Court, Kingsford, 
Mich. 

The summer meeting will be held at 
Sault Ste. Marie, Michigan; date not 
vet determined. 

The technical session contained a 
panel discussion of forest inventories 
in the two states. J. B. Millar acted as 
moderator. 

At the Section dinner, Will Brown 
was toastmaster. The speaker was 
Forster Cooper whose subject was 
“Human Relationships in Forestry.” 
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Allegheny Section Holds 
Winter Meeting 


The winter meeting of the Allegheny 
Section was held at the Hotel William 
Penn, Pittsburgh, Pa., on February 25 
and 26, 1955. 

The theme was forest and water econ 
servation. Keynote speaker on the Fri- 
day program was Prof. Maurice 
Brooks of West Virginia University. 
He was followed by Howard Lull of 
the Northeastern Forest Experiment 
Station, who presented a paper “Why 
Forests Are Tmportant.” Sidney A. 
Weitzman of the Mountain State Re 
search Center told of the “Manage- 
ment of Forests for Water Conserva- 
tion,” illustrating it with slides taken 
at the Fernow Experimental Forest. 

Dean Harley Bond, head of the Biol 
ogy Department of Salem College 
spoke in “Small Watersheds-The New 
Approach” and told of the work on 
the Upper Ten Mile watershed, a pilot 
watershed. Regional Forester Charles 
Tebbe reported on the fiftieth anni- 
versary of the Forest Service. 

Friday afternoon was devoted to the 


business meeting. Chairman Austin N. 
Lentz reported on Society Affairs and 
the Milwaukee meeting. Dean Samuel 
Dana reported on the new journal, 
Forest Science, and urged the members 
to support it. At the Friday evening 
banquet, E. J. Schreiner acted as toast- 
master and introduced the officers, 
guests and the speaker, George Philips, 
of the Soil Conservation Service, who 
talked on the Small Watersheds Act. 
At the conclusion of the banquet, the 
tellers committee submitted its report 
and the following officers 
stalled : 

Chairman, Arthur L. Bennett. 

Viee Chairman, Dr. William C. 
Bramble. 

Secretary-Treasurer, William A. 
Parr. 

Executive Committee, David W. 
Sowers, Jr. and Ralph Wible. 

Membership Chairman, Dr. William 
C. Bramble. 

The Saturday program was a panel 
discussion “How to Develop Reeogni- 
tion of Forests in Water Conserva 
tion.” Moderator was Walter C. Gum 
bel and panel members were Howard 
Bennett, Graham Netting, Ted Fear- 
now, and Harry W. Dengler. 

The summer meeting will be held at 
Elkins, W. Va., on August 5 and 6, 
1955. 


were in- 


All Over The 


UNITED 


TRAINED 
FORESTERS 


are using 
all types of our 
forestry tools and 
equipment 


Write for your 
copy of the 


FREE 
CATALOG 
We Can Supply Your Needs 


Forestry 
Suppliers 


INCORPORATED 


132 RAYMOND ROAD 
JACKSON, MISSISSIPPI 


MORE EF. FE C Il VE PROTECTION 


city 


RURAL 


FOREST 


MODEL 6600 PUMPER—insiantly 


ing when seconds count 


HIGH PRESSURE—Uce one oF two herd-hitting streams or 


fog-sprey 

LIGHT WHGHT—fesily corried to source of water or fire area 

NEOPRENE IMPELLERS—Pump dirty weter os well os 
cleen weter—essure long life 

POW ER—Fficiont 4-cycle, air-cooled HP engine known 
and serviced world-wide 


Write for 
Bulletin 6600-F 


BY-PASS VALVE, SPRING LOADED 
GREASE CUP, NO LOSS OF PRIME, 
MANY OTHER FEATURES 


MARINE PRODUCTS COMPANY 


SIS. LYCASTE AVENUE «+ DETROIT<&14, MICHIGAN 


PLUS 


WEIGHS ONLY 110 


up TO 
40 GPM 
AT 150 PSI 
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Allegheny Section 
Conducts Membership 
Opinion Poll 


Last year the chairman of the A\l- 
legheny Section appointed a special 
Planning Committee to study Section 
activities and make recommendations 
as to how the Section can better serve 
the members. 

The personnel of the Committee con 
sists of John J. Mohr of Maryland, 
Darwin B. Palmer of Delaware, F. 
Clyde Pyle of Pennsylvania, Ralph O. 
Smoot of West Virginia, and Gordon 
T. Bamford of New Jersey, chairman. 

An opinion poll of the Section mem- 
bers was obtained through a mail ques- 
tionnaire, Beeause the results of the 
questionnaire are so interesting, the re- 
plies are published herewith in the be- 
lief that they may be applicable to 
other Seetions also. 

The Committee summarized the sug- 
gestions received in answer to each in- 
dividual question. They are presented 
in descending order of importance as 
determined by the number of times the 
same comment or suggestion appeared. 
The value of some of the last stated 
suggestions must not be minimized, the 
Committee points out, because some ex- 


cellent ideas eame from only one 


source, 


The questions and answers follow. 


1. What service do you want, or ex- 


pect from the Section? 

Interchange of ideas and informa 
tion on latest developments and equip 
ment in forestry. 

Services adequate, satisfied with 
present organization. 

More news of Section affairs inelud 
ing what Section officers are doing. 

More activity on job placement. 

More activity and information in 
the utilization and marketing phases 
of forestry. 

Good fellowship. 

More public relations work in name 
of profession. 

Annual roster of members ineluding 
brief statement about nature of mem 
bers’ position. 

Greater dissemination of informa 
tion from research which cannot be 
covered by publication in the JournaL 
or Forestry. 

8.A.F. to promote conservation na 
tionwide. 

Closer tie of Sections on national 
level for action and information help- 
ful to all members. 
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Section should strongly support 
Civil Service in Pennsylvania. 

2. What suggestions can you give 
that would further increase the value 
of Section activities to you? 

More complete coverage in the Al- 
legheny News. 

lave Section endorse and actively 
promote registration of foresters. 

More, smaller, localized summer 
meetings. 

Have meetings near geographical 
center of Section. 

Encourage more chapters. 

Opportunity for younger members 
to participate in affairs. 

More student participation by sup- 
plying speakers for schools, 

Short courses on forestry subjects 
at the forestry schools in the Section. 

Recirculate by-laws every 2 or 3 
years. 

More emphasis on forest reereation. 

3. Do you think that you are par- 
ticipating enough in Section affairs? 

No—59 percent. 

Yes—-41 percent. 

If not, would you like to take a 
more active part if given the chance? 

Yes—71 percent. 

No—29 percent. 


(Continued on page 386) 


NOW . . new CUSHION BASE 


absorbs road shocks & vibration, 
reduces wear, increases life of 


FORESTER 
SEAL TITE 


DRIP-TORCH 


Proved superior in over 
9 years field service 


NO Flash-back 

NO Fuel slopping 

NO air-pump 

NO pre-heating 

NO pressure build-up 

NO explosive vapors 

Instant operation 

SAFE — EFFICIENT 
RELIABLE — ECONOMICAL 
Burns Diese! Fuel or Stove Oil 


with 


strength 


° Easy to repair in case of injury 


Approved for use by 
U.S. Forest Service 


Permanent wick 


of equal capacity 


PANAMA PYRAMID DRIP TORCH 


PREHEATING BURNER ||| | 


Fuel at proper temperature to 
ignite when it touches wick 


Welded steel construction for 


Pyramid Design for light weight 
Safety Loop always cool 


Use WITHOUT STOOPING 


Lightest weight of any torch 


Ay 


4" PIDE TUREAD. 
| DATEWT APPLIED FoR 


FORGED BRASS CUTOFF 


Write for folder & price list 
WESTERN 

FIRE EQUIPMENT CO. 

69 Main St., San Francisco 5 


Holder 
for stowing TANK 
Full details 
on request 


ANY POSITION 

PANAMA PUMP COMPANY 
HATTIESBURG MISSISSIPPI 
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No. 7 of a series featuring state forestry practices, projects 


Located as it is, near several large 
Eastern seaports, Delaware has natu- 
ral advantages in the pole and piling 
markets of the region. 


In the 300 years since the settlement 
of the “First State,” 
lion acre forest heritage has been re- 
1440 thousand acres 


Delaware’s mil- 


duced to some 
of second, third and fourth genera- 


tion forest cover. 


The third of Delaware's upland area 
is distributed among steadily increas- 
ing number of owners whose major 
interests are divided among agricul- 
tural, industrial and urban land uses. 


It is estimated that under carefully 
applied forest management practices, 
Delaware forests would more than 


double in productivity. 


To this end, Delaware Forestry Dept. 
maintains a cooperative forest man- 
agement service, available without 
charge to all woodland owner and 
This service urges 
and aids a program of protection and 
skillful management—centering 


around reclamation, through elimina- 


wood processors. 


tion of wolf and weed trees, culls and 
diseased timber, and reforestation, by 
provision for natural seeding and 
planting. 


——DELAWARE STATE FORESTRY DEPT.-— 


contribution to this series does not nec- 


and products . . 


—where pole and piling 
market thrive 


For more than 28 years, The Delaware State 
Forestry Department has offered free mark- 
ing service for privately owned woodlands. 
And during at least half of this time, paint 
alone has been used. Beginning with the 
bucket-and-brush, Delaware foresters have 
moved successively from ‘squirt can” to 
back-pack pressure tank to the reservoir-type 
hand gun now in most general use there. 


The manufacturers of SOUTHERN GLO tree. 

marking paints, used successfully by foresters 

for more than a decade, offer information 

on the general use and practices for the use 

7 paint in their bulletin “Marking Trees with 
aint.” 


Write for your FREE copy of this booklet 
today. 


essarily constitute endorsement of 


SOUTHERN GLO products. 


{ 
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4. What are your suggestions for 
better meetings? 

More panel discussions with ques- 
tions from the fleor. 

Have speakers, and panel members, 
speak concisely and within the allotted 
time, 

Have a general meeting with more 
diversified subject matter, rather than 
a “theme.” 


More time for disenssion after a 
paper is presented, 
Better timing, ie. adherence to 


schedule, at meetings. 

Prior to meetings publish whole or 
summary of papers to be presented 
and then all substantial 
amount of time at meeting to diseus- 
Sion, 


devote or 


of a contro 
versial nature, i.e. preseribed burning, 


Discuss “live issues” 
civil service versus exeentive appoint- 
ment, federal or state regulation of 
forestry, ete. 

Winter meetings to be broken up by 
a short visit to wood-using industry. 

Good who 
notes rather than read a paper. 


speakers, speak from 
Don’t try to erowd in too much. 
More member participation, 

More 


nieal bull sessions.” 


unscheduled time for “tech- 


Lumbermen and foresters the world over rely on LUFKIN measuring 
Numerous styles of Log Rules, as 


devices for accuracy and quality 
well as many varieties of Board Rules 


BUY [uF ‘KIN 
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The Lufkin Rule 


Board and log Rules. 


Name 


Tree Tapes, 
Lumber Gages, Cruiser Sticks, Folding Log Rules, and Steel Tapes, 
provide a choice that give you exactly what you want 


TAPES * RULES * PRECISION TOOLS 
From Your Supply House 


THE LUFKIN RULE COMPANY, SAGINAW, MICH. 
132-138 Lofoyette St., New York City - Barrie, Ont 


FREE BOOKLET 


Saginaw, Michigan 
Gentlemen: Please send me your free 12-page booklet on Lufkin 


Keep dates of meetings more reg- 

ular. 
Opportunity 

meet unknowns. 


for “unknowns” to 

Shorter and more frequent meetings 
throughout various areas of Section. 

Exhibitions of equipment, books, 
and pamphlets at meetings. 

Rotate location of meetings. 

Occasional meetings with allied or- 
ganizations. 

Short, informal diseussion of one 
timely, pertinent topie immediately 
following luncheon at summer meet- 
ing. 
speaker of 
reputation at winter meeting. 


Outstanding national 


Invite outsiders to participate in 
special topies such as watershed man- 
agement, wood utilization, soils, soil 
conservation, ete. 

Try divisionalizing a meeting with 
two or more subject matters being 
presented simultaneously thereby ap- 
pealing to more interests and enecour- 
aging more discussion through smaller 
groups. 

More emphasis on private forestry 
with view of encouraging more for- 
esters in private industry to partici- 
pate. 
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5. Do you think that all papers pre- 

sented at meetings should be recorded 
as a part of the Allegheny News? 

No—59 percent. 

Yes—41 percent. 

Or should they be published in a 
separate edition immediately follow- 
ing the winter meeting? 

Yes—65 percent. 

No—35 percent. 

6. Do you attend meetings regu- 
larly? 

No—60 percent. 

Yes—40 percent. 

If not, why? 

Conflicts with job. 

Too expensive. 

Personal reasons. 

Lack of interest in certain subject 
matter. 

Not always convenient for traveling 
and time. 

7. Would you prefer that Section 
meetings be held on Thursday and 
Friday instead of on Friday and 
Saturday? 

No—56 pereent, 

Yes—44 percent. 

8. Do you believe that the elected 
officers of your Section should serve 
for a period of two years instead of 


Lumbermor 
Faverite for 
3 Generati 


Log Calipers, 


@ SAFER... 
@ FASTER... 
@ EASIER... 


THAN AN AXE— 
FOR BRUSH & SAPLINGS 
The thin, flat, razor-sharp 
blade slices easily through 
young, resilient stems. Bal- 
ance and weight for use with 
one hand. Protected blade 
cuts closer to ground. Cir- 
cular and Forester’s 
Catalog is yours on request. 


WRITE DEPT. J 


andvik faw & Joo/ 


Sandvik No. 1 
BUSH-AXE 


WITH 
REPLACEABLE 
BLADE! 


Tool 


Address 
City. 


DIVISION OF SANDVIK STEEL, INC. 
1702 NEVINS ROAD « 


FAIR LAWN, N. j. 


: 
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the one year term now in effect? 

Yes—66 percent. 

No—34 percent. 

Comments: 

Pro. Will result in increased effi- 
ciency through officers knowing their 
job better. 

Con. 1. Will decrease turnover 
thereby reducing member participa- 
tion, 

2. Work in Section affairs imposed 
on. officers, particularly chairman, in 
addition to regular position too much 
for a two-year period. (Ask any ex- 
chairman.) 

9. Do you favor having the Section 
treasury bear, or partially defray, the 
expenses incident to the necessary 
trips expected of the Chairman? 
(This reimbursement, of course, would 
not include the regular summer and 
winter Section meetings or Chapter 
Meetings of the Chairman’s home 
Chapter.) 

Yes—89 percent. 

No—11 percent. 

If the Section treasury will not 
cover such an expense, would you be 
in favor of having the Section dues 
raised a nominal amount (i.e., an in- 
crease of 25 cents or 50 cents). 

Yes—81 percent. 

No—19 percent. 

Comments: Please indicate any oth- 
er ideas you might have on how the 
Section can better serve you. 

Committee members should serve 
two or more years in overlapping 
terms. 

Assure that the Section as a whole 
maintains a balanced view of public 
and private forestry. 

The Section should set up a central 
job or personnel committee where 
members knowing of jobs can send in 
information, while members looking 
for new employment can have their 
name and qualifications on file. Would 
benefit both members and employers 
of foresters. 

A brief report, to the members by 
the chairman, in the Allegheny News 
on what the committees are doing. 

A new standing committee on re- 
search. 

Expand Allegheny News to not 
more than four issues to inelude more 
articles on minor research and studies. 

Bring up to date the Allegheny See- 
tion history and publish. 

Publish in Allegheny News list of 
current publications on forestry and 
related fields applicable to conditions 
within the Seetion. 

If member fails to attend a mini- 
mum number of meetings during a 
specified period, he should be reduced 


to an inactive status (Note: question 
of policy at national level?) 

A fire protection committee. 

Two members of the Section from 
West Virginia indicate that perhaps 
Chapter affairs in their state are re- 
placing rather than augmenting inter- 
est in the Allegheny Section and par 
ent Society. 

Recommendations. 

As a result of the opinions ex 
pressed by a sample of the member 
ship, we respectfully submit the fol- 
lowing recommendations to the Ex 
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ecutive Committee for consideration: 

1. A copy of this report be made 
available to the chairmen of all com 
mittees and the editor of the Alle- 
gheny News as there are ideas and 
suggestions pertaining to all phases of 
Section affairs. 

The question of a one versus a 
two-year term for the elected officers 
should be given more consideration. 
The membership answering the ques 
tionnaire clearly indicated an ap 
proval of a two-year term. There is, 


however, evidence that many who 


ATLAS 


DEBARKING COMPOUND 


(SPECIALLY PREPARED LIQUID SODIUM ARSENITE) 
Contains Dye and Animal Repellent 


It’s easy and economical to debark 
most species of trees with Atlas ‘‘D”’ 


or is loosened; wood can be con- 
veniently harvested the year round. 


i\ 
Debarking Compound. Bark falls off y 


Used by many leading pulpwood 
companies. Also recommended where 
debarking for poles and fence posts 


is desirable. 


One gallon of Atlas ‘‘D”’ treats up to 
200 trees . . . quickly brushed on sap- 
peeled girdle around each tree. Solu- 
tion is colored green for easy identi- 
fication of treated girdles. Animal 
repellent content makes deer, cattle 
and sheep shun treated trees or vege 
tation on which Atlas ‘‘D’’ has been 


spilled. 


Best time to apply Atlas ‘‘D”’ is dur- 


hi 


ing heavy sap-flow season. NOW is \ 


the time to get it! 


Write for Bulletin on Debarking 


CHIPMAN CHEMICAL COMPANY 


Dept. 1, Bound Brook, New Jersey 
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The Forester’s 
WORKHORSE 


Ty 

Hale vin, Portable 

Centrifugal Fire Unit 
The portable Hale Type FZZ Centrifugal 


Pumping Unit will supply from draft two 
capable fire fighting streams thru 14” 


lines and its performance substantially ex- 
and NFPA and 
pump- 


ceeds the NBFU 
pressure requirements for porta 
ing units, 


Compact, sturdy, quick-starting unit, it 
is a veritable “Forester’s Workhorse” for 
fighting forest, brush, and field fires. One 
state forestry department has over fifty of 
them in service. 


Write for Uterature on the FZZ and other 
Fire Pumping Units (including Booster Rotaries) 
sultable for Forest Fire Service. 


Let we you demonstration. 


HALE 


Patents, Best Infringers 


material, Bold by 


the thousands 


THE RENOWNED 
CHARLES H. RICH 
“Porest Fire Fighting Tool” 
Write for Prices and Descriptions 


Geneva Rich Bickel WOOLRICH, PA. 


BERNARD 


favored a two-year term on the 
grounds that it would make for in 
creased efficiency are unaware just how 
close an officer is to all phases of So- 
ciety affairs in coming up through the 
ranks to chairman. 

3. Appropriate action be taken to 
establish a policy for reimbursing the 
chairman for travel expenses incident 
to his duties. 

4. The names of the members indi- 
eating their desire to be more active in 
Section affairs be sent to the chairmen 
of Chapters in those states concerned. 

THe ComMMITTEE 


ERE 


How Young are the 
Foresters in New York 
StateP 


A total of 25,600 earned degrees in 
forestry have been awarded in the 
United States since 1900, when the 
first earned forestry degree (Bachelor 
of Science in forestry) was awarded by 
Cornell University. The following ta- 
ble lists by decades the number and the 
pereentage of earned forestry degrees 
that have been awarded in the United 
States during the five full decades 
from 1900 to 1949 and the four-year 
period of 1950 to 1953: 

Number of earned 
degrees granted Percent of 


Decade in forestry total number 


1900-1909 363 14 
1910-1919 1,481 5.7 
1920-1929 2,708 10.6 
1930-1939 6,413 25.1 
1940-1949 7,431 29.0 
1950-1953 7,204 28.2 

Total 25,600 100.0 


It is highly significant that more 
than 82 percent of the forestry degrees 
granted in the United States during 
the past fifty-four years, have been 
awarded since 1930. Also highly sig- 
nificant is the fact that more than one- 


Kamp-Pack 


“OUTDOOR FOOD” HELPS RANGERS, 
FORESTERS, TRAVEL LIGHT and FAST 
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half of all these forestry degrees, to be 
exact 54.1 percent, were awarded dur- 
ing the two decades from 1930 to 1949. 
The men who received these degrees 
have now had an opportunity to have 
had from 5 to 25 years of service in 
forestry. And of even greater signifi- 
cance is the inspiring fact that these 
men comprise not only the numerical 
majority of the professionally trained 
foresters now serving in the United 
States, but also constitute the main 
strength and promise of good forestry 
in the future. 

The 1954 summer meeting of the 
New York Section of the Society of 
American Foresters was held at Letch- 
worth Park in the western part of the 
state. Some sixty foresters, woodland 
owners and operators participated in 
an all-day field trip, during which spe- 
cial consideration was given to the ef- 
fective handling of northern hardwood 
forest areas. 

A novel feature of the banquet ses- 
sion of this meeting, perhaps not here 
tofore featured at any Section meeting 
of the Society was a simple survey of 
the age-classes of the foresters in at- 
tendance. Each of the 54 foresters par- 
ticipating in the banquet was asked to 
record his age on the back side of his 
banquet ticket. (Everybody 
ated.) The following extremely inter- 
esting data came forth from this sim 
ple and innocuous sampling of the 
ages of foresters now functioning in 
New York State: 


cooper- 


Age range Number of Percent 

(years) foresters of total 
Below 30 4 74 
30-39 23 42.7 
40-49 18 33.3 
50-59 5 9.3 
60-69 2 3.7 
70-79 1 1.8 
80 and over 1 1.8 
Total 54 100.0 


It is worthy of serious thought that 
almost 43 percent of the foresters in 
attendance at this meeting were in the 
age-class of 30 to 39 years, and that 76 
percent were in the age-class of 30 to 
19 years. It is quite probable that a 
nation-wide survey would show that 
the bulk of the work in Ameriean for- 
estry is now being done by foresters in 


Delicious non-perishable food is concentrated for easy 
carrying. 25 pounds finished food weighs only 9 pounds. 
Nothing to add but water. 12 full meals in waterproof 
foil packets. Used by forest rangers as regular food for 
lookouts, emergency food when fire-fighting. Used by 
foresters, too. 


these relatively young age groups. 
Equally interesting was the age- 
range of the participating foresters. It 
ranged all the way from 21 to 80 
years. The youngest forester attending 
the meeting (Murray Valentine) is a 
graduate of the New York State Col 
lege of Forestry at Syracuse (class of 
1954), and now employed in the Wood- 
lands Department of the Newton Falls 
Paper Company at Newton Falls, New 


Write for KAMP-PACK booklet and Bernard INSTI- 
TUTIONAL FOOD LISTS for 4e-man lumberjack meals. 


BERNARD FOOD INDUSTRIES... 2 plants to serve you 


P O. Box 487, San Jose, Calif. . 559 West Fulton Street, Chicago 6, Ill. 


imitators warned 
Best 
t ‘ Chrome 
Durable 
\ 


-- 
May 1955 889 
Whe ~ Erb, D. H., Cons. Forester, W. Va. Pulp & Central States Section 
| York. The senior member at the meet On, Vo. (dunler, 3989) 


ing was Professor Ralph Hosmer, now Estes, G., Asst. Prof., Univ. of Va., Triplet 


i i ) Co 
| Va. (Junior, 1948) Tompkine, A. 8., Mer., A. C. Miller ¢ Dela 
A | professor emeritus of Forestry at Cor- Marler, R. L., Asst. Chief, Reforestation, Va ware, Ohio 
nell University, and one of only two eae Service, Charlottesville, Va. (Junior, Columbia River Section 
| living charter members of the Society McBeth, A. R., Woodyard Supt., Riegel Caro Junior Grade 
> lina Corp., Acme N. C. (Junior, 1947) Beckim, G. A Dist. Warden, Box 646, Van 
of American Foresters, founded in Disk, Chtel, Ve. Vorest couver, Wash. Reinstatement 
' Washington, D. C. in 1900. Perhaps Service, Richmond, Va, (Junior, 1948) Betts, R. E., Forester, Bur, of Land Mgmt 
; I Richardson, R. R., Asst. Woodlands Mer Eugene, Ore,; Colo, A & M, B.S.F., 1954 
} there has not been, and there may nev- Riegal Woodlands Corp., Bolton, N Fogelquist, C. F., 9820 8. W, Oleson Rd., Port 
be, section meeting of th Roberts, C. W., Field Asst., International Pa tend & Cruiser, 
Society of American Foresters with per Co., Siler City, N. ©. (Junior, 1948) 1643 W. Main, Cottage Grove, Ore.; Ore 
ee 9 Tofte, A. L., 27 Winthrop Dr., Aiken, 8, ¢ State, B.S.F., 1947 
such a wide age-span (21 to 80 years ) Reinstatement. Gustafson H. W., Dist, Ranger, U.S.F.S., Six 
id among the foresters in attendance, Wallace, W. 8.. Plant Mer., Gramwood of ters, Ore.: Ore. State, B.S.F., 1936 
N. C., Inec., Clarkton, N. C. (Junior, 1948) nit Berester, Bar. of Lend 
} especially with a charter member hold- Affiliate Grade Mgmt., Salem, Ore.; Univ, of Idaho, B.8.F 
he t iti for tl Carter, M. C., Grad. Asst., V. P. 1., Blacks 1940. 
ing the top age position, Tor the re i burg, Va.; V.P.1., B.S., (forestry), 1955 Kerr, C., Owner, Engineering & Cruising Serv 
main with us only two of the original Central Rocky Mountain Section been, Roseburg, Ore. Ore. State, BS.I 
4 seven charter members of our Society. Student Grade Leavitt, K. B., 057 Jefferson &t., Corvallis 
Note: This statement is contributed Covorano A & Ore.; Ore, State, B.S.F., 1954. (Student, 
with the hope that it may stimulate ad- " 
ditional contributions regarding the 
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human aspects of forestry. 
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Proposals for admission, advancement, and 
reinstatement received in the Society office dur 
ing the month of March are listed below. 

Action on the eligibility of those proposed 
for membership as listed below will be taken 
by the Council as of June 1, 1955 Commu 
nications from voting members regarding the 
membership eligibility of these persons should 
be received in the Society office prior to that 
date. 


Allegheny Section 
Student Grade 
PENNSYLVANIA STATE UNIVERSITY 
; Bailey, 8. A. Orvis, L 
Wesr VIRGINIA UNIVERSITY 
Bishop, D. D 
Junior Grade 

Nielsen, H. K., 54 Randolph Road, Plainfield, 
N. J. Reinstatement 

Norris, T. G., Chief, Dept. Forests & Waters, 
Fayetteville, Pa. Reinstatement. 

Schneider, J. E., 1183 Meem Ave., Gaithers 
burg, Md Reinstatement, 

Wills, D. E., Forester, Pa. Dept. Forests & 
Waters, Coudersport, Pa.; Pa. State, B.8.F., 
1950. 

Younkin P B., Asst Dist Forester, Pa. 
Dept. Forests & Waters, Mt. Union, Pa., 
Pa. State, B.S.F., 1950 


when you MARK TREES 
The NELSON WAY! 


IT’S TRUE—Using Nelson's three way time and 
money saver—Paint you don’t have to stir— 
Packed in quart cans which screw directly to the 
NEL-SPOT gun with reversible nozzle that cleans 
itself—4 quarts of Nelson tree marking paint cost 
less than the cheapest paint you can buy by the 
gallon. 


HERE’S WHY — 


1. YOU USE LESS PAINT—You get many more marks per gallon 
of paint. Foresters report they use from 40 to 50 per cent less 
Nelson paint than other paints they previously used. 


2. YOU SAVE TIME WITH NELSON QUARTS-—No mixing, 
stirring, straining, transferring or spilling of paint. No nightly 
cleaning of guns and equipment. No waste time unplugging 
guns and trying to make cheap paints work. Foresters report 
saving of from 10 to 30 per cent of their work day. 


3. YOUR MARKS ENDURE—Trees marked with Nelson tree 
marking peint stay marked—eliminating costly re-marking. 
Nelson paint stays on the surface leaving bright and durable 
marks which remain visible for years. Can also be used for 


| Member Grade 
August, W. A., 1122 N. 17th St., Harrisburg 
Reinstatement 
Middour, J. C., Forester, Pa. Dept. Forests & 
Waters, Harrisburg, Pa. Reinstatement 


Appalachian Section 


Junior Grade 


Alvis, R. J.. Box 546, N. Wilkesboro, N. C 
Reinstatement 

Carter, W. M., Forester, Va. Forest Service 
Charlottesville Va B.8., (For 
estry), 1952. (Affiliate, 1953) 

Hurlbut, B., Box 298, Walterboro, 8. C. Re 
instatement. 

Smith, D. R., 14-D Vetville State College Sta 
tion, Raleigh, N. N. State, B.S.F 
1955. (Student, 19 54) 


Member Grade 


Aldrich, R. C., 5029 Muskogee St., College Pi 

Park, Md. (Junior, 1948). boundaries. 
Babbitt, R. T., Forester. S. D. Forbes, Inc., 

Charlottesville, Va. (Junior, 1948). Yes—IT’S TRUE that 4 Nelson quarts are more economical than the cheapest 
paints you can buy by the gallon. Quality in paint as in other things—not only 
Blais” I Te. pays for itself but saves—-because——you use less and you save time, the most 

Fredericksburg, Va. (Junior, 1948) important factor costwise. Prove this for yourself——Send your order today or 
Brown, ©. A., Asst. Div. Suapt., International write for free bulletin and prices, Dept. JF-23. 

Paper Co., Georgetown, 8. C (Junior, 

1948) 

Chastain, V. T., Forester, W. Va. Pulp & 

Paper Co., Summerville 8s Cc (Junior, 

1948) 


Conrad, J. L.. Thr. Buyer, Wellford Bros, & 
Fryer, Hillsboro, N. C. (Junior, 1947). 
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Heott, F. W., Seotteburg, Ore, Reinstatement. 
Houle, L.. T., Forestry Aide, U.S.F.8., Mckenzie 
Bridge, Ore.; Btate Univ. of N. B.S.F., 
1952 
Stevens, G. J Box 120, Glenwood, Wash 
Keinatatement 
Member Grade 
ond, F. Dist. Ranger, U.8.F.8., 
Ore, (Junior, 1944 
Doerr, Kk. W Owner Mer., Doerr Lbr. Co 
Kugene, Ore, (Junior, 1948 
fasociate Grade 
Corthell, KR. A Diet. Game Agent, Ore, Btate 


Comm Coos Hay, Ore Ore. State 
(Fish & Game Mgmt.) 1944; MS 
1050 

Costello, F., Chief, Div. of Kee. Memt, Re 
search, Portland, Ore Univ. of 
Chicago M.S (Plant Keology), 1925 


PhD, 1944 

Irgens Moller Grad Anat Ore State 
Corvalli«, Ore Reyal Vet. & Agric. College 
Denmark, (Hortie, Dendrology), 1949 


Gulf States Section 
Student Grade 
LOUISIANA PoLYrnonNic INerrreTs 


Kalliff, T. ¢ larance, ¢ 
ryan, W Perry, V. K 
Kdmondson, J H Reese, J. B 
Joffrion, Thompson, C. R 


Keith, J. G 
LOUISIANA BraTe UNIVERSITY 


Hates, J, Maxwell, J. 
Kowers, J. W Murray, L 
Croxton, BE. Norton, ©. M 
Grifin, J. W., Blade, W. L 
Giuillory, G. R Trewolla, W. P 


Jordan, F. M 


BAKED EN AM © | 


METAL FORESTRY SIGNS 


for WOODLAND BOUNDARY MARKERS — NO 
TRESPASSING & FIRE WARNING SIGNS 
CRUISER TAGS, ete., made to your speci 
fications Write for quotations on all your sign 
needs 

A. L. LIND COMPANY 

5056 Thomas Ave. Se. 


mi alt 10, mi ate 


For over ten years 
a dependable source 


for 


Southern 
Pine 
Seed 


SOUTHERN SEED 
COMPANY INC. 


Baldwin, Georgia 


METEOROLOGICAL SERVICE 


Fire Danger Rating Weather Modification 
Forcetsts and Advisories instruments 

}. “Ben” Metin R. Kirkpatrick 

2806 32nd Ave., S. 1805 N.E. l4ist Ave. 
Seattle 44, Wash. Portland 20, Ore. 


SILVA COMPASS 


Simpler — More Accurate 


Recommended by foresters for cruis- 
ing. Rasier to use, faster, positive. 
Direct course readings. Write jor 

free literature and instructions, 


SILVA, Dept J, LaPorte, nd. 


Junior Grade 
Giaquinte, EB. J., 922 Hardy St., Hattiesburg, 
Mies. Reinstatement 
MeDaniel, C. M., Dist. Forester, La. Forestry 
Comm., Minden, La. Reinstatement 
Williams, G. J., Box 125, Pattison, Mies. Re- 
instatement. 


Affiliate Grade 
Bateon, F. 8., Tree Farmer, Box 54, Wiggins, 
Mise Mies. State, B.S (Horticulture), 
1929; Ohio State, M.8., (Floriculture), 1934, 
Biskamp, L. A., Field Forester, Lutcher & 
Moore Lbr. Co., DeQuincy, La.; Stephen F 


Austin State College, B.S... (Forestry), 1950 
Lyons, L. O., Project Forester, U.S.F.8., Car 
roliton, Miss.; B.S (Forestry), 


1952 
Young, L. O., Field Asst., International Paper 
Co., Carthage, Miss 


Inland EBmpire Section 
Student Grade 
University or Ipano 
Sandmeyer, J ) 
Junior Grade 
Morgan, KR. 8 Dist. Ranger, U.S.F.S Mos 
cow, Idaho. Reinstatement 


Intermountain Section 
Member Grade 
Van Winkle, H. ! 538 28th St., Ogden, 
Utah, Reinstatement, 
Affiliate Grade 
Crezsee, D. B Research Forester, U.S.F.S8., 
Ogden Utah Utah State Agri B.S 
(Range Mgmt.), 1954. 


New England Section 
Student Grade 
UNIVERSITY OF MASSACHUSETTS 
Leslie, R. FE Lonn, V. R 
UNIVERSITY 
Hollingsworth, 8. 
Junior Grade 
Winter, G H 6 Thomas St Bucksport, 
Maine. Reinstatement, 


New York Section 
Student Grade 
Srare UNiversiry or New York 
Eastbury, P.O Serino, R. G. 
Junior Grade 
Peet, O., Machine Drafteman, The Haloid Co., 
Pittsford, N. Cornell Univ., B.S.F., 
1935 
ifiliate Grade 
Wheeler, S. A Forester, Otsego County, East 
Springfield, N. ¥ 
Associate Grade 
Nichola, J. D Lab. Scientist, Dept. Lands & 
Forests Willowdale, Ont. Canada Ont 
Agric. College B.S., (Field Husbandry), 
1947 


Northern California Section 
Student Grade 
UNIVERSITY OF CALIFORNIA 
Annand, P. 
Junior Grade 
Backlund, A. J 1442 Chester Ave., Arcata, 
Calif, Reinstatement 
Levine, J., Thr. Sale Supv Areata Plywood 
Co., Areata, Calif. Reinstatement 
Rankin, A. W., 3122 153th St., N. Sacramento, 
Calif. Reinstatement 
Schlapfer, T. A Dist. Ranger, U.S.F.8S., Mt 
Hebron, Calif. Reinstatement 


Northern Rocky Mountain Section 
Student Grade 
MONTANA UNIVERSITY 
Ortengren, KR J 
Affiliate Grade 
Evans, P. G., Fire Control Aide, U.S.P.S., 
Libby, Mont 
MeConnell, F Forester, Mont. State Univ., 
Missoula, Mont 
Neila, R. L., Logging Supt., J. Neila Lor. Co., 
Libby, Mont 
Tarbet, L. M.. Chief Fire Warden, Lumber 
men's Info. Bur., Missoula, Mont 


A. R. SMITH 


TREE MARKING AXES 


The modern method for marking trees. Eliminate all paint problems by blazing and 
stamping trees with your brand. Nothing to carry but a light 2 lb. axe. 4” cut, 27”, 
23” or 18” handles. Priced at $10 each with one 144” or two %” hardened characters 
on head. Special designs quoted upon request. 


10003 S. E. ECKLER AVE. 


PORTLAND, ORE. 
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Associate Grade 
Jones, H. R., Asst. Regional Forester, U.S.F.S., 
Missoula, Mont 
Koessler, H. H., President, Intermountain Lbr 
Co., Missoula, Mont 


Ozark Section 
Student Grade 
UNIVERSITY OF MissOURI 
Hilliard, R. E 
Associate Grade 
Bretz, T. W., Prof., Dept. of Forestry, Univ 
of Mo., Columbia, Mo.; Ohio State, B.S., 
(Agric.), 1930 lowa State M.S (My 
cology), 1931; Ohio State, Ph.D. (Plant 
Pathology), 1937. 


Puget Sound Section 
Student Grade 
UNIVERSITY OF WASHINGTON 
Olson, O. N. Spangler, W. E. 
Smith, I. E 
Junior Grade 
Franz, G. H., Forestry Aide, U.S.F.8., Twisp, 
Wash.; Univ. of Wash., B.S.F., 1950 
Landon, DPD. E Forester, Crown Zellerbach 
Corp., Port Angeles, Wash.; Univ. of Wash., 


Longmoor, J E Dist Ranger, U.S.F.S.., 
Twisp, Wash. Reinstatement 

MeAninch, G. E., Box 411, Monroe, Wash. Re 
instatement 

Reasoner, H. A Forester, Columbia Valley 
Lbr. Co., Bellingham, Wash. Reinstatement. 

Sylvester, R. A., Forester, Dept. of Interior, 
White Swan, Wash Utah State Agric., 
B.S.F., 1950 

Affiliate Grade 

Burgess, F. W., Forester, U.S.F.S., Port Ang 
eles, Wash.; Wash. State, B.S., (Forestry), 
1949 

Dinehart, P. D Forester, Dept. of Interior, 
Toppenish, Wash Wash. State, B.S., (For 
estry) 195 

Simonton, FE. W.. Forester, Anderson & Mid 
dieton Lbr. Co Aberdeen. Wash.: Wash 
State, B.S., (Forestry), 1933 

Vogel, W. J., Forester, Dept. of Interior, Top 
penish, Wash.; Wash. State, B.S., (For 
estry), 1950 


Southeastern Section 
Student Grade 
UNIVERSITY OF FLORIDA 
Hinkle, E. H Mackay, W. R 
Junior Grade 
Levi, A. C., Field Asst., International Paper 
Co., Bay Minette, Ala.; A.P.I., B.S.F., 1950 
Pigg, ©. A., 306 N. Kirkman St., Florence 
Ala A.P.I., B.S.F., 1955. (Student, 1952) 
Toney, F. M., Box 481, Waycross, Ga. Rein 
statement 
Trevison, A. G Area Mer., Box 367, Ludo 
wici, Ga W. Va. Univ B.8.F., 1952 


Southwestern Section 
Junior Grade 
Weskamp, F. R., Partner & Gen. Mer., Wolfe 
Lbr. Co., Magdalena, N. Mex.; Mont. State, 
B.8S.F., 1950 
Affiliate Grade 
Anderson, C. J Forester, U.S.F.S., Williams, 
Ariz 
Proctor, G. R Forester, U.S.F.S.. Grants, N 
Mex Univ. of Ariz., B.S (Rge. Ecology 
Botany), 1946 


Upper-Mississippi Valley Section 
Siudent Grade 
IOWA STATE COLLEGE 
Clauson, R. D Hunt, R. L 
UNIVERSITY OF MINNESOTA 
Ginnaty, T. P Rudolph, T. D 
McCutchen, R, 
Junior Grade 
Clark, W Pr Student lowa State, Ames, 
Iowa; lowa State, B.S.F., 1952 
Isaacson, W. R., Dist. Ranger, U.S.F.S., Bena 
Minn Univ. of Minn., B.S.F., 1932 
Pfankuch, D. J.. Memt. Forester, Minn. Dept 
of Cons Preston, Minn.: Univ. of Minn., 
B.8S.F., 1950 


Washington Section 

Junior Grade 
Lewis, R. G., 4925 N. Wash. Bivd., Arlington, 
Va.; V.P.I B.S (Forestry), 1953; Ore 
State, M.F.. 1954. 

Wisconsin-Michigan Section 
Student Grade 
MICHIGAN STATE COLLEGE 

Basinger, J. J Middlewood, H. B 
UNIVERSITY OF MICHIGAN 
Calkins, P. S Whitmore, F 
Jones, D. 


Junior Grade 
Besse, J. D., 529 Lake St.. Sault Ste. Marie 
Ont. Canada, Reinstatement 
Prion J. W Box 426, Delafield, Wis Mich 
State, B.S.F., 1954. (Student, 1952). 


Henry Vaux Appointed 
California Dean 


The appointment of Henry J. Vaux 
as dean of the University of California 
School of Forestry was recently an- 
nounced. Dr. Vaux will assume office 
July 1, replacing Frederick S. Baker, 
who asked to be relieved to devote full 
time to teaching and research. Baker 
has been dean since 1949. He is eligible 
to retire in two years. 

Dr. Vaux joined the University fac- 
ulty in 1948 as lecturer in forestry, 
after transferring from the California 
Forest and Range Experiment Station. 
He became associate professor in 1950 
and full professor in 1953. 

The 42-year-old forest economist was 
born in Bryn Mawr, Pa. He was grad- 
uated from Haverford College and re- 
ceived his Master of Science and Doe- 
tor of Philosophy degrees from the 
University of California. 

During World War IT he was an 
intelligence specialist for the U. §. 
Army Air Force. In 1943 he joined 
the U. S. Naval Reserve and served 
actively until 1946, when he became 
a forest economist for the U. 8S. Forest 
Service. 

Dean Baker came to the University 
in 1926. He was made acting dean of 
the School of Forestry in 1947, shortly 
after it was set up as a separate school, 
and became dean in 1949. 

The incoming dean belongs to the 
Society of American Foresters, is past 
chairman of its northern California 
section, and is presently chairman of 
its Division of Forest Economies and 
Policy. He was co-editor of a refer- 
ence book, Research in the Economics 
of Forestry. 


W. R. Hine, A. J. Jaenicke 
Receive Nash Awards 


Two members of the Forest Service 
were among 10 professional workers in 
conservation receiving 1955 Nash Con- 
servation Awards. 

Willard R. Hine was honored for his 
work as assistant regional forester in 
charge of the Division of Information 
and Edueation, Southern Region, U. 8. 
Forest Service, Atlanta, Ga. 

Alexander J. Jaenicke, Portland, 
Ore., was cited for his important work 
in forest insect control throughout the 
West. 

The Nash Conservation Awards, 
made annually by the Nash Motors 


Forestry News 


Henry J. VAUX 


Division of the American Motors 
Corp., were announced this year dur- 
ing the 20th North American Wildlife 
Conference, held March 14-16 in Mon- 
treal. 


Record High in Tree 
Planting Reported 


The Department of Agriculture an- 
nounces an all-time high in forest and 
shelterbelt tree planting for the fiseal 
vear ending June 30, 1954. The report 
was compiled by the Forest Service 
from statisties sent in by its field of 
fices, other federal agencies, and state 
foresters, 

The 811,066 acres planted between 
July 1, 1953 and June 30, 1954, is an 
increase of 13 percent over the plant- 
ing in fiseal year 1953, Of the total 
planted, 687,338 acres were in private 
ownership, 45 percent of which is 
owned by forest and other industries. 
The federal government planted 73,017 
acres and the states and other non- 
federal publie agencies planted 50,711. 

These compare to a total of 715,548 
acres planted in 1953 of which 77,612 
were federal lands, 63,791 were other 
nonfederal publie lands, and 574,145 
were privately owned. 


F.P.R.8. to Meet in Seattle 


The Forest Products Research So- 
ciety annual meeting will be held in 
Seattle, June 21-24. Subjects on the 
program for discussion cover the full 
scope of wood products from logging 
and milling to marketing. Topics for 
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PRESERVE THOSE 
AGE-OLD TREES 


Let us send you our Catalog showing 
a complete line of TREE BRACING 
MATERIALS AND TREE TRIMMING 


TOOLS. 
The a their work done 
with BARTLETT 
BARTLETT Tree TOOLS and 
brings them down supplies. 
Our TREE PAINT 
is universally used 
after PRUNING for destroying 
and preventing the growth of 
wood destroying fungi. 


Many of the 
largest estates in 
the United States 
and Canada have 


Le 
eT 


cA quality line covering complete 
requirements 


Bartlett Mfg. Company 


3015 East Grand Blvd. 
DETROIT 2, MICH. 


Kills and repels these dan- 
gerous, irritating insects 

also mosquitoes, black flies, 
other pests. Guards against 
Rocky Mountain Spotted 
Fever, Tick Fever, Rabbit 
Fever. Used by foresters, 
U. S. and State forestry, 
wildlife, depts., thousands 
of sportsmen. Just mist on 
clothes and skin. A few sec- 
ond spray protects all day! 


MINE SAFETY APPLIANCES CO. 
Branches Everywhere 
Home Office: Pittsburgh 8, Po. 


AUTOMATIC 
OVERHEAD IRRIGATION 
FOR TREE NURSERIES 
WHITE SHOWERS, INC. 
17514 Woodward Detroit 3, Mich. 


When writing the advertisers mention 
the JOURNAL OF FORESTRY 


an 
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On Insec 
KS 
pont 
| 
ip 
ge 


392 


GROW TREES 


FOR XMAS TREES AND FORESTRY 
Pir, Pine and Spruce in Variety 
Seedlings snd Transplants 
Write for Price Lint 


Suncrest Evergreen Nurseries 
P. O. Box 643, Johnstown, Pa. 


Calders’ Forest Road 


ENGINEERING TABLES 


Complete tables for field work on 
waterproof paper and acetate cover. 
Sent on approval Price 5.00 
LESTER BE. CALDER and DOUGLAS G. CALDER 
1828 Hilyard Eugene, Oregon 


ForGeET 
SOMETHING? 


If you have kept telling yourself, “I really 
ought to try that new paint and gun com 
bination for marking trees which the Nel- 
son Company has been advertising.” 
Don't put if off any longer— 


See Page 389 


and order at least one Nelspot gun and 
enough paint to prove for yourself that 
“4 quarts do cost less than J gallon, when 


, vou mark trees the Nelson way.’ 


(Adv.) 


For the Thom 
Control of 
HARDWOODS & 


MIXED BRUSH in 
Conifer Stands 


The latest technological devel- 
opment in the use of modern, 
broad spectrum herbicides is 
contained in our current STA- 
TION PAPER 19. You are in- 
vited to write for your free 
copy. 

Thompson’s STATION PAPER 
19 reports on four years of lab- 
oratory and field research of 
unduplicated magnitude. It 
covers accurate, important data 
on both foliage and basal spray 
techniques, comparative kills 
by various esters and provides 
criteria for evaluating costs. 


please write to: 
Research Department 
THOMPSON CHEMICALS CORP. 


3032 Locust Street, St. Louis 3, Mo. 


We will also be pleased to provide 
information on specific problems. 


the business sessions are being extend- 
ed to cover the marketing of forest 
products and a highlight of the meet- 
ing will be the discussion of develop- 
ments in composition boards, a rela- 
tively new product in the wood in- 
dustry. 


Wildlife Conference Held 


The 20th North American Wildlife 
Conference was held in Montreal, 
March 14-17 with some 700 eonserva- 
tion technicians from the United States 
and Canada in attendance. The 
ference theme was “Natural Resource 
Use—A Continental Challenge.” 

Numerous foresters participated in 
the general and technical sessions. 


Industrial & Private 


$20,000,000 Newsprint Mill to be 
Built in Alabama 


The International Paper Company 
has announced that Mobile, Ala., is to 
he the site of a new $20,000,000 news- 
print mill. The mill will have a ea- 
pacity of 100,000 tons of newsprint 
per year. It will require 365 cords of 
pulpwood daily and use approximately 
6,000,000 gallons of pure water every- 
day. 

It is expected to be completed and 
ready for initial operation by August, 
1956, 


D. B. Demeritt Heads Eastern 
Corporation Woodlands 
Department 


A joint announcement by Harold 
Holden, president of Eastern Corpo- 
ration of Bangor, Maine, and C. M. 
Hutchins, president of Dead River 
Company, likewise of Bangor, states 
that a subsidiary of Eastern Corpora- 
tion has purchased for cash from Dead 
River Company about 60,000 acres of 
forest lands. The Dead River Com- 
pany’s extensive pulpwood business in 
Maine, which for some years has been 
headed by D. B. Demeritt of Orono, 
was also ineluded in the sale to Eastern 
Corporation’s subsidiary. This will 
bring under control of Eastern Corpo- 
ration over 400,000 acres of timber- 
lands in Maine and Nova Seotia. 

Mr. Holden said that the subsidiary’s 
acquisition of these lands will strength- 
en Eastern’s timber holdings and for- 
estry program and assure the company 
of an additional long-term supply of 
pulpwood for its pulp and paper mills 
at South Brewer and Lincoln, Maine. 


JOURNAL OF FORESTRY 


The domestic pulpwood business now 
earried on by Dead River Company 
will be gradually taken over by East- 
ern Corporation’s subsidiary, starting 
May 1, 1955. 

The joint announcement goes on to 
state that Mr. Demeritt, now vice presi 
dent and manager of woodlands of 
Dead River Company, has been ap- 
pointed vice president in charge of the 
Woodlands Department of Eastern 
Corporation, and will also continue in 
his present capacity with the Dead 
River Company. Both W. E. Eggles- 
ton, manager of woodlands for Eastern 
Corporation, and his assistant, W. M. 
McKay, will continue in their present 
capacities. Before coming with Dead 
River Company in 1946, Mr. Demeritt 
taught Forestry at Pennsylvania State 
University, lowa State College, and for 
twelve years was head of the Forestry 
Department at the University of 
Maine. 

Dead River Company will continue 
to operate its other remaining timber 
lands in Maine as usual. Dead River 
Limited, a wholly-owned subsidiary of 
Dead River Company, will continue its 
pulpwood business in New Brunswick 
and is not affected by this transaction. 


Howard Ball Joins 
Staff Toronto Bank 


Howard E. Ball, who had been with 
the Budget Burean in Washington 
since December 1951, left that organ- 
ization in March to join the staff of 
the Canadian Bank of Commerce, To- 
ronto. He will be associated with the 
development and organization group 
of the bank. 

Ball has previously been with the 
Paley Commission and the Tennessee 
Valley Authority. He is a 1939 gradu 
ate of the State University of New 
York, College of Forestry. 


Essay Contest for 
Western Students 


The Western Forestry and Conser- 
vation Association has invited all stu 
dents who will be seniors in the fall of 
1955 in any of the accredited forestry 
schools of the West (Universities of 
British Columbia, California, Montana, 
Idaho, Washington, or Oregon State 
College), to prepare a short essay on 
some forestry subject in competition 
for two eash prizes. The first prize is 
$100.00 and the seeond $75.00, and in 
addition both winners will be invited to 
the annual conference of the Associa- 
tion, which will this year be in Port 
land, Oregon, on December 79, 1955, 
with all travel and hotel expenses paid. 

(Continued on page 394) 
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McCULLOCH 
professional-quality chain saws 


The Model 99, 
built for high-speed 
sawing in big timber, 
is the most powerful chain saw 
in the McCulloch line. 


World’ s largest chain saw builders 


McCULLOCH MOTORS CORPORATION 
LOS ANGELES 46, CALIFORNIA 
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FORESTRY 
INSTRUMENTS 


Conforming fully to the high quality 
standards established by K&E prod- 
ucts, these forestry instruments are 
light in weight, compact, portable, 
handy — and extremely rugged. For 
further information about them ask 
any K&E Distributor or Branch, or 
write Keuffel & Esser Co., Hoboken, 
New Jersey. 


Swedish Increment Borers 
Best instrument yet devised 
to determine the character- 
istics of standing timber. 
Made of the finest Swedish 
steel. Demountable for easy 
carrying, bits come in a va- 
riety of sizes for bores of 
many different lengths and 
diameters. 


Tree 

Hardwood, with the eye of 
the sliding arm brass lined 
all around, Beam gradu- 
ated to 10ths inches and 
plainly numbered. Arms de- 
tachable for convenience in 
transportation, For measur- 
ing diameters up to 24”, 


Swedish Increment Hammer 


For quick and easy examination of the 
bark and the last few year rings of a tree. 
When swung as a hammer, the hole pipe 
enters the bark at a right angle. When 
hammer is removed from the tree, a bark 
and wood sample is ejected by a plunger. 


Swedish Bark-Measuring 


Instrument 


Plunger is graduated in inches and tenths 
of an inch. 
Timber Scribe 
Wooden han- ie) 
dle, 7 in. 
KEUFFEL & ESSER CO. 
Est. 18667 
Drafting, Surveying, Reproduction, Optical Tooling 
Equipment and Materials Slide Rules 
Meawring Tapes 
New York + Hoboken, N. J. 


Det: ov Chicago St. Lovis 
+ Les Angeles Montreal 


The winner will be on the conference 
program to read his paper, or a digest 
of it, and his essay will be printed in 
the Proceedings of the Conference. The 
also is 
printed in the Proceedings. The win 
ner of the contest five years previously 
is always invited to appear on the pro- 


second prize-winning paper 


gram and to give an account of his ex 
periences in the forestry world. 

The two essays in each school that 
are rated best by the faculty advisor or 
dean, will be sent to the Association 
committee of 
indges Thornton T. 
Munger, chairman, BF. T. Clark, and 
Arthur K. Roberts. Entries should be 
submitted to the deans by October 5th, 
so that the two best : 
selected and sent to the Association by 
October 15th. 


and there rated by a 


composed ot 


essays may be 


Gair Woodlands Corporation 
Again Offers Scholarships 


Gair Woodlands Corporation of 
Savannah, Ga., announces that it will 
provide again this year two forestry 
scholarships. Each scholarship is for 
$500 per year and will be awarded for 
four years to the suecessful applicant 
for a total of $2,000. The two students 
receiving the awards will be allowed to 
indicate their preference to attend the 
University of Georgia, the University 
of Florida, or North Carolina State 
College. Continuance of the scholar- 
ship grant to any individual during the 
four-year will be dependent 
upon his doing creditable college work 


period 


in forestry. 

In announcing these scholarships, 
T. W. Earle, president of Gair Wood- 
lands Corporation said: “We are 
pleased to offer, through these scholar- 
ships, assistance toward the study of 
forestry as a profession to two out- 
school graduates, one 
from northeastern Florida and one 
from southeastern Georgia or South 
Carolina. It is our hope to attract 
larger numbers of capable high school 
seniors from our loeal communities to 


standing high 


enter the profession of forestry.” 


Government 


J.J. Byrne to Head 
Products Research 


James J. Byrne has been appointed 
to the position of chief of the Division 
of Forest Products Research in the 
Washington Office of the Forest Serv- 
ice. He will sueceed Mr. George W. 
Trayer who retired on January 31 of 
this year. 
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Mr. Byrne, who has been supervis- 
ing general engineer for the California 
Region of the Forest 
1947, graduated from Montana State 
College with a BS degree in 1929. He 
received his Masters Degree in 1931 at 
the Massachusetts Institute of Tech- 
nology and entered the Forest Service 
in 1933, 

In his new position Mr. Byrne will 
oversee the work of the Forest Service 
in the field of wood and other forest 
products research including the work 
of the Forest Products Laboratory at 


Madison, Wis. 


Service since 


Pioneer Forester Retires 


Guy M. Brandborg retired as super- 
visor of the Bitterroot Forest, Hamil- 
ton, Mont., on Mareh 31. 

Appointed as forest guard in 1915, 
Mr. Brandborg progressed through the 
positions of forest ranger and deputy 
supervisor on the Helena Forest. He 
spent a year in the Army during 
World War I. In 1924, he transferred 
to the Nezperce Forest in central Idaho 
where he remained until 1935 as assist- 
ant supervisor. By promotion in 1935, 
he became supervisor of the Bitterroot 
National Forest. 


Forest Research Center 
Established in Berea, Kentucky 


The U. 8S. Forest Service 
cently established a research center in 
eastern Kentucky. Called the Berea 
Forest Research Center, it 


has re- 


is one of 
five such centers operated by the Cen 
tral States Forest Experiment Station, 
Columbus. 

A research program will be devel 
oped with major emphasis on forest 
management. The work will be carried 
on in cooperation with Berea College, 
the University of Kentucky, and other 
publie and private agencies. 

Maleolm J. Williamson will head up 
the work. He has spent the last two 
years as a photo-interpretation spe- 
cialist in the Forest Service, Washing- 
ton office. Prior to this he spent 7 
years with the Wisconsin Department 
of Conservation. 

F. Bryan Clark, who has been with 
the research center in Columbia, Mis- 
souri, has been assigned to assist Wil- 
liamson. 


Forest Service Revises 
Timber Sale Contracts 


The Forest Service will start using 
a completely revised timber sale con- 
tract form for all but small sales on 
July 1, 1955. The new form will be in 


full use by January 1, 1956, 
(Continued on page 396) 
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Model D widening, ditching and grading six miles of road . 

vp to Bill's Butte Fire Lookout Tower. Grader is owned 
jointly by Oregon Dept. of Forestry and Coos County Forest 
Protective Assn. 


able, versatile 
grader 
for the woods 


Repairing washed out roads with a Model D 
to speed travel of logging trucks to mill, 


The many Allis-Chalmers Model D Graders in forestry and logging Grader is equipped with rear-end loader, and 
in winter with snowplow, to handle complete 
service have proved again and again that they have the power ware 


and capacity for outstanding service. road for Luke and Carlson, Amasa, Michigan. 


Now, for even greater performance ability, power for the 
Model D has been boosted to 50 brake hp. Also, leaning front 
wheels and power circle turn now are available (optional). With 
these and other big grader features such as tandem drive, ROLL- 
AWAY Moldboard, tubular frame and hydraulic blade lift — 
the Model D’s original cost still is but one-third that of a large 
grader. Operating costs are low, too. 


Let your Allis-Chalmers dealer demonstrate what the Model 
D can do for you. 


ROLL-AWAY is an Allis-Chaimers trademark. 


Interchangeable V or blade-type plows, hy- 
dravlically controlled, are available for the 
Model D. Blade also handles light dozing. 


With % cu. yd. rear-mounted, hydraulically 
controlled bucket, the Model D easily loads 
any material to trucks, maintains stockpiles. 


This Model D handles loading as well as 


road maintenance on school forest for Oregon 
State University, School of Forestry. Te, tim 


DIVISION . MILWAUKEE 1, U.S.A. 


50 brake hp.—8,800 Ib. (bare) — 
4 speeds to 25.6 moh., reverse 3.3 moh. 


= 
4; 
big 


Position Available 


Experienced Nurseryman 
Eastern forest nursery requires middle 
eced man with emall family. Prefer mail order 
experience. Write full qualifications 
emall photo. Good starting salary and modern 


tree 


Include 
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In drawing up the new form timber 
management officers were assisted by 


Earl E. Smith to Peru 


Dr. Earl E. Smith has been ap- 
pointed to the position of forester and 
botanist with the Foreign Operations 
Administration for assignment with the 
United States Operations Mission to 
Peru. This is a new position created to 
develop programs in the fields of for- 
estry and economie botany, particular- 


representatives of the timber associa 
and of 
national 


tions industries which 
timber. Timber 


buyers and the Forest Service have 


forest 
buy forest 
long recognized the inadequacies of 
the old timber sale eontraet which had 


60-word advertisement in thie column without 
charge Forest industries desiring to employ 
foresters may insert advertisements at the rate 
of $4 per column inch, Copy must be received 

: by the end of this month for an advertisement 
to appear in the issue after next, 

Obviously, the Society cannot assume re 
sponsibility beyond making it possible for pros 
pective employee and employer to enter into 
negotiations 


fires caused negligently by his opera- 
tion. His liability for suppression costs 
on fires in the sale area eaused by his 
operation, but not caused by negli- 
gence, will be spelled out in the sample 
contract for each sale so purchasers 
will know the terms before bidding. 
The contract also provides that the 
purchaser be reimbursed by the Forest 
Service at its prevailing rates for sup- 


NOTICE TO INDUSTRY 


Personnel Placement 


A service for industrial firms, foresters, and 
timbermen—to find the best qualified man 
for the job. List your openings in forestry 
and allied fields with me. I can supply in- 
formation on qualified men. Inquiries 
handled confidentially. 


pression of fires on the sale area not 
caused by his operation. 


Other changes in the sales contract 
include provision for extension in the 
termination date on request of the pur- 
chaser when not contrary to the inter- 
ests of the government; also, the ter- 


Foresters send me data on your training and 

qualifications. Records are confidential. I 

maintain industry contacts and can advise 

you on job openinas. No fee required unless 
is A 


Keith Cranston, Forestry Consultant 
LELAND, MISSISSIPPI 


mination date may be adjusted to com- 
pensate for operating days lost be- 
cause of abnormal occurrences beyond 
the control of the purchaser. 


Distinctive SAF Membership Emblem 


Button Tie Chain Pin 
$2.50 $6.00 $4.00 
Tue Emecems pictured above in actual size are LOK gold, with gold letters on 
a dark green background surounded by a gold border, All grades of members 
are eligible to wear these emblems, Order the style you prefer from: 
SOCIETY OF AMERICAN FORESTERS 


425 Mills Bldg., 17th St. and Pennsylvania Ave., N. W. 
WASHINGTON 6, D. C. 


home to qualified man. Personal interview will y 
he arranged been repeatedly amended since it was 
Bex A, Journal of Forestry, Mille Building. . 
Weshington 6, D. C. first written, to keep pace with the 
changing times. 
The new contract eliminates the fire 
Forestry fighting previously required of a pur- 
chaser (without reimbursement) for 
Employment forest fires within or near the sale area 
regardless of cause, although he is still 
S.A.F. members are privileged to insert one responsible for suppression costs of 


ly for more adequate industrial uses 
for native forests and forest products 
in the Peruvian rain forest, and to 
work with the Peruvian Ministry of 
Agriculture on reforestation projects 
in the rain forest and in the mountains. 

Dr. Smith was graduated from the 
University of West Virginia in 1948 
with the B.S.F. degree. He took gradu- 
ate work at Harvard University, re- 
ceiving the M.F. degree in 1950 and 
the Ph.D. degree in 1953. 

During 1951 and 1952, Dr. Smith 
traveled throughout Cuba to study the 
forest resources of the island. The 
study resulted in the publication, in 
1954, of the report The Forests of 
Cuba, 

Since 1953, he had been with the 
Section of Plant Introduction of the 
U. 8. Department of Agriculture as a 
plant explorer, and has traveled ex- 
tensively in Chile, Bolivia, Peru, Paki- 
stan, Afghanistan, and Tran. 


Positions Wanted 


Forester, 31, (B.S.F., 1949; M.F., June 1955) 
interested in working in management section 
of industrial timberlands department. Experi 
ence: & years in forest management, including 
CFI Veteran, married; 2 children 

Bex N, Journal of Forestry, Mills Building. 
Washington 6, D. C. 


Forester, M.F. 1949. Married, two children 
Experience in cooperative forest management 
fire control, and forestry educational work 
Now employed in Southeast by private corpora 
tion in pulpwood production. Desire work re 
quiring minimum or localized traveling in for 
est management with private individual or 
corporation 

Bex 0, Journal of Forestry, Mills Building. 
Washington 6, D. C. 


Graduate forester, age 31, married, one child. 
Six years excellent background experience in 
pine pulpwood management and production 
Desires responsibility in logging, procurement 
or utilization Would consider partnership 
arrangement in small active forestry, logging. 
or wood utilization enterprise. 

Box ©, Journal of Forestry, Mills Building. 
Washington 6, D. C. 


Forester, 26, B.S.F. Univ. of Florida, 1949; 
married; currently employed in wood procure 
ment for pulpwood concern; experienced in 
cruising, marking, and land surveying; veteran 
reserve artillery officer. Desires position in field 
work, in Southeastern United States, with 
minimum of travel, Excellent references 

Bex R, Journal of Forestry, Mills Building, 
Washington 6, D. C. 


Forester, 33, B.S.F.. N. 
ried, one child 
work in cruising 


©. State, 1950. Mar 
Experience 4 years woods 
traversing, mapping, scaling 
marking, planting Currently employed in 
Northeast, Desires change to slightly warmer 
climate in work emphasizing management, ap 
praisal, and photogrammetry 
Bex 8, Journal of Forestry. 
Washington 6, 


Mille Building, 
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MAKING WOOD SERVE AMERICA BETTER THROUGH GOOD FOREST MANAGEMENT 


GIFFORD PINCHOT (1865-1946) — A leader in establishment of the U. §. Forest Service 50 years ago, serving as 
its first chief, 1905-1910. As America’s first professional forester, Pinchot helped bring about national awakening 
to the wisdom of good timberland management. In 1900, he founded Yole School of Forestry 


“forest land should be devoted to its most productive use...” 


4 permanent supply of wood is growing on 
tree farms. Below, Douglas fir is clear- 
cut in staggered patches and seed trees 
are left to reforest the harvested areas. 


This year, the U.S. Forest Service celebrates its 50th anniversary. For 
a half-century, it has been guided by the policy laid down in 1905 by 
Gifford Pinchot, first chief of the service, and James Wilson, the 
Secretary of Agriculture. This policy begins: “All national forest land 
is to be devoted to its most productive use for the permanent good of 
the whole people...” The policy further provides that the Forest Service 
apply two basic principles in management of National Forest resources... 
that of sustained yield and multiple land use. 

The private forest industry voluntarily manages timber as a crop on 
more than 6,100 commercial tree farms, consisting of about 34 million 
acres dedicated to continuous wood production. Tree farmers, with the 
cooperation of Forest Service and other government agencies, also pro- 
tect their forests against fire, insects and disease. ‘Today, such good 
forest management is the guarantee of a perpetual wood supply. 

All Weyerhaeuser Timber Company forestlands are certified as tree 
farms by regional timber associations. For more information on modern 
industrial forestry, write us at Box A, Tacoma, Washington. 


Weyerhaeuser Timber Company 
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Place Your Professional 
Listing in this Consulting 
Foresters Directory 


Cards will be accepted only from those 
firms having one or more principal mem 
bers holding membership in the Society. 
Rates given upon request. 


ALBERT G. HALL 


Forestry Relations Counsel 
Consulting Forester 


Member, Ansociation of Congulting Foresters 


1740 K Street, N'W., Washington 6, D.C. 


TREE FARM 
MANAGEMENT SERVICE 


364 East Broadway, Eugene, Oregon 


Protection-—Reforestation— Inventory 


Utilization Research 


Verne D. Bronson, Chief forester, Phone 5-537! 


POREST APPRAISALS 


POREST TAXATION 


GROWTH AND MANAGEMENT PLANS 


FRANK J. 


LEMIEUX 


Consulting Forester 
25 Years’ Experience in North and South America 
833 WHITNEY BLDG. NEW ORLEANS 12, LA. 


T. M. HOWERTON, JR. 


Forestry Consultant 


SERVICE AVAILABLE IN 
THE SOUTHEAST 


Member, Association of Consulting Foresters 


MADISON, FLORIDA 


KeitH CRANSTON, Consultant 


A Southwide Professional Service 


Leland, Mississippi 
(Headquarters) 


LOGGING COST ESTIMATES APPRAISALS 
SURVEYS AND MANAGEMENT CRUISING 


INTERMOUNTAIN TIMBER SERVICE 


Know Your Timber Values and Logging Costs 
THOMAS (Tom) C. CLIFTON Tel. 9-8080 


Consulting Forester 1815 So. 10th Ave. 
Caldwell, idaho 


GEORGE BANZHAF & COMPANY 


622 Worth Water Street 


MILWAUKEE 2 


BRoadway 6-2062 


Consultants to the Wood Using Industries 


NORTHERN TREE COMPANY 
Professional Forestry Services 
Thomas F. Schweigert, Pres. 

Member, Association of Consulting Foresters 


Penney Building 
Petoskey Michigan 


SOUTHERN TIMBER MANAGEMENT SERVICE 


FORESTRY 
SERVICES 
FOR 


TIMBERLANDS 
AND 
TIMBER OPERATIONS 


J. M. BRADLEY—H. E. MURPHY & ASSOCIATES 


205 S. 32nd St., Birmingham, Ala. 
P.O. Box 262, Lyons, Ga. 


404 Montgomery Ave., Sheffield, Ala. 
P.O. Box 964, Auburn, Ala. 


NORTHEAST FORESTRY SERVICE 
STANLEY MESAVAGE, Consultant 


Forest Management 
. Timber Production 
Forest Products Marketing 


HAWLEY PENNSYLVANIA 


Vancouver, Canada 


C. D. SCHULTZ 


Incorporated 
Seattle, Wash., USA 


WILLIAM A. EASTMAN, JR. 


Consulting Forester 
Complete Professional Service 
SEATTLE 1, WASHINGTON 

410 j. GREEN BUILDING 
"Phone SEneca 2814 


SEWALL 


FOREST ENGINEERS 


WILLIAM J. BOZETT 


Consulting Forester 
Serving Landowners—Industry 
Ohie, Adjoining States. 


FOREST MANAGEMENT, MARKETING 
681 EAST FRONT ST. LOGAN, OHIO 


FRANCIS H. CLIFTON 


Private Forester 


Timber Appraisal and Marketing 
Technical Forest Management 


1408 North Boulevard Phone 1320 
DELAND, FLORIDA 
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CHARLES H. BUNTING 
CONSULTING FORESTER 


Timber Cruising 
Appraisals 
Scaling Maps 
Timber Management 
2455 Placer St. REDDING, CALIF. 
Tel. 2978 


THOMAS G. CLARK, 
CONSULTING FORESTER 
FOREST LAND 
MANAGEMENT CO. 


P. 0. BOX 1046 
MORGANTOWN, W. VA. 


Farmcraft Associates, Inc. 


Forest services throughout 
Louisiana and East Texas 


619 WASHINCTON ST. 
ALEXANDRIA, LOUISIANA 


Consulting Forester Forest Surveyor 


JOHN STOCK 
Specializing in Adirondack Forest 
and Tax Problems 


Box 311 Tupper Lake, N. Y. 


POND & MOYER CO., INC, 


Consulting Foresters 


Beth A teal, 
ppr veye 


Machine Tree Planting Service 


107 HOMESTEAD RD., ITHACA, N. Y. 


FOREST PROPERTY 


Prentiss & Carlisle Co., Inc. 
107 Court Street Bangor, Maine 


Reforestation Arboriculture 


S. GAYLEY ATKINSON 
Consulting Forester 
Huntingdon Road 
Huntingdon Valley, Pa. 


WILLIAM H. PRICE 
FOREST MANAGEMENT 
Specializing in 
Timber Tax Problems 


2626 W. Lynn—Seattle 99, Wash. 
Al der 7482 


| 
| 
| 


| 


A. W. Lindenmuth Joins 
Rocky Mountain Station 


Anson W. Lindenmuth, Jr., special 
ist in forest fire research, was trans 
ferred February 1 to the Rocky Moun 
tain Forest and Range Experiment 
Station, Fort Collins, Colo. 

He will have charge of fire research 
at the Station and will also work close- 
ly with fire control men throughout the 
Rocky Mountain and Southwestern re- 
gions. 


Forest Service Establishes New 
Institute of Forest Genetics 


A new forest geneties institute in the 
South has been established at Guif port, 
Miss., by the U. S. Forest Service. 

A primary purpose of the institute 
will be to carry on basic research in 
tree breeding. Findings will apply not 
only loeally but to many sections of 
the South, 

The institute will build up a tree 
breeding arboretum to provide speci- 
mens for the use of tree breeders. It 
will also serve as a southern informa 
tion center on forest geneties by main 
taining a file of all such projects in 
the South and elsewhere. 

This is the second such institute in 
the country. The other, at Placerville, 
Calif., is also under the administration 
of the Forest Service. 

The Southern Institute of Forest 
Geneties is a branch of the Southern 
Forest Experiment Station, New Or 
leans. It is using the buildings and 
area of the old Gulf Coast Research 
Center at Gulfport. 

Dr. Berch W. Henry is heading up 
work at the new institute. He is as 
sisted by Dr. BE. B. Snyder, geneticist, 
Dr. F. F. Jewell, pathologist, and Dr. 
L. F. Smith and R. M. Allen, silviceul 
turists. 


A. A. Wiener to Staff Position 


Promotion of Alfred A, Wiener, tim- 
ber management staff specialist on the 
Willamette National Forest, to a staff 
position in the Timber Management 
Division of the Forest Service regional 
office in Portland has been announced 
by Regional Forester J. Herbert Stone. 


Education 


Industry Service Organized at 
New York College of Forestry 
State University of New York Col- 
lege of Forestry in Syracuse has or- 
ganized an Industry Service program 


to meet the demands of the pulp and 
paper industry for experimentation 
and tests on a pilot plant seale, ae 
cording to Dr. EK, C. Jahn, associate 
dean. 

The College has for some time main 
tained a pulp and paper pilot plant 
for student instruction and researeh, 
It is now prepared to undertake a 
limited number of experiments and 
test operations for industry and vari 
ous public agencies, 

To facilitate this service, the College 
has organized a pilot plant program 
with a special staff headed by Frank 
W. Lorey. This program is within the 
Department of Pulp and Paper Tech 
nology under the chairmanship of Pro 
fessor F. W. O'Neil. Negotiations for 
experiments or tests are carried out 
between the company or ageney and 
the College of Forestry. The final 
agreement is made between the com 
pany or ageney and the Research 
Foundation of State University of New 
York. Costs depend upon the equip 
ment and material used and the serv 
ices rendered, 


Dean Dana at Penn State 


Samuel T. Dana, dean emeritus of 
the School of Conservation of Renew 
able Resources at the University of 
Michigan, is teaching courses in forest 
policy and administration at the Penn 
sylvania State University during the 
spring semester in the absence of Di 
reetor M. K. Goddard. Dean Dana is 
teaching on a consulting basis for a 
period of one semester and is envolyed 
not only with the teaching of Profes 
sor Goddard’s courses while he is on 
leave as secretary of Forests and Wa 
ters for Pennsylvania, but is also act 
ing in an advisory capacity to the 
members of the staff of the Forestry 
School, The course taught by Dean 
Dana is being based upon the manu 
seript of his new book in the field of 
forestry policy to be published soon by 
MeGraw-Hill Book Co., Ine. 


E. W. Johnson Wins 
Photogrammetric Award 


The Bauseh and Lomb Photogram 
metric Award was presented to Evert 
W. Johnson, graduate student at the 
State University College of Forestry 
in Syracuse, N. Y., at the annual meet 
ing of the American Society of Photo 
grammetry in Washington, D. C., 
March 10, 

Majoring in forest management at 
the College, Johnson’s award citation 
reads in part “. .. for originality, ade 


| 
{ 
nr” 
as? 
| 
| 
he 
‘ 
Reh 
rs 
: 
by 
4 
= 
ie 
‘ MSE 


Index to Advertisers 


Allis Chalmers 
Atkinson, 5 
Audio Equipment 
janzhaf & Co., George 
Bartlett Mfg. Co. 
Food 
tovett, N. J 
Bunting, Charles H 


Gayley 


Bernard 


Industries 


Page 
395 
399 
382 
398 
391 
388 
398 
309 


Calder, Lester FE. and Douglas G. 392 
Caterpillar Traetor 3rd Cover 
Chapman Chemieal 322 
Chipman Chemical 387 
Clark, Thomas G 399 
Clifton, Francis 398 
Clifton, Thomas 208 
Cranston, Keith 396, 398 
Dow Chemicals 379 
Wm. A. 398 
Farmeraft Associates, Ine. 399 
Forestry Suppliers 383 
Hale Fire Pump 388 
Hall, A. G 398 
Haynes Mfg. Co. 38] 
Homelite Corporation 4th Cover 
Howerton, T. M., Jr. 308 
Keuffel & Esser Co. 304 
Kurfew 381 
Lemieux, Frank J. 398 
Lind Co., A. 390 
Lowther Co., Harry A. 380 
Lufkin Rule 386 
MeCulloeh Motors 303 
Marine Products 383 
Melin Meteorological Service 390 
Modern Magnesium 382 
Musser Foresta 382 
Nelson Company 389, 392 


Northeast Forestry 
Northern Tree 
Panama Pump 
Pond & Moyer 
Poulan Saw 

Prentiss & Carlisle 
Price, Wm, H, 

Rich Forest Fire Tool 
Sandvik 
Sehultz, 
Sebrell Corp., J. B. 
Sewall Co., James W 
Silva 

Smith, A. R 

Smith Co., D. B. 


D. & Co., Ltd, 


S00 


2nd Cover 


Southern Coatings & Chemical 385 


Southern Seed Co, 
Southern 


Stock, 


limber Mgmt. 
John W 
Suncrest Evergreen 
Thompson Chemicals 


Tree Farm Management 
Western Fire Equipment 


Weverhacuser 
White 
Whitmire 


Showers 


Research 


sug 


quacy of comprehension of photogram- 
metrie principles, and excellence of 
organization and expression as evi- 
denced by a paper submitted to the 
American Society of Photogrammetry 
in eollegiate competition.” 

The title of the award winning paper 
is “The Use of Horizontal Terrestrial 
Photography in the Inventory of Rick- 
Piled Pulp Wood Storage Yards.” 

Johnson is a member of the faculty 
of Alabama Polytechnic Institute at 
Auburn, Alabama. 


North Carolina Scholarships 
Established 


Ten pulp and paper scholarships for 
undergraduate students at the North 
Carolina State College School of For- 
estry have been established by the new- 
ly organized Pulp and Paper Founda- 
tion, Ine. The scholarships are worth 
#600 for a year for four years each. 
The foundation, which held its organi- 
zational meeting early in February, is 
a group of paper mills, paper convert- 
ers, equipment manufacturers, equip 
ment and chemical suppliers, and other 
individuals interested in advancing the 
college’s educational and research work 
The 


school’s pulp and paper program has 


in pulp and paper technology. 


heen designed as a regional project by 
the Southern Regional Education 
Board. 

President of the new foundation is 
Kk. J. Gayner, III, president of the 
Brunswick (Ga.) Pulp and Paper Co. 
Vice president is Dwight J. Thompson 
of Champion Paper and Fiber Co., 
Hamilton, Ohio. 

Richard J. Preston of the 
School of Forestry has announced that 
bids have been let on the school’s new 
pulp and paper technology laboratory. 


Dean 


Two Minnesota Juniors 
Win Homelite Scholarships 


Two University of Minnesota School 
of Forestry students have been award 
ed $250 scholarships by the Homelite 
Corporation, Port Chester, New York. 

They are Michael J. Zelle and Barry 
G. Peterson, both juniors in forestry. 
Announcement of the award was made 
by Frank H. Kaufert, director of the 
School of Forestry. 
selected on the 


He says the two 
“their 
vocational 


were basis of 


academic aptitude and 


promise” from all juniors and seniors 
in forestry. 
Students in other 


schools have received similar scholar 


five forestry 
ship awards this year from the Home 
lite Corporation, a manufacturer of 
and other light power 
equipment, and its associated dealers. 


chain saws 
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R. L. Donahue Making Fertilizer 
Survey of Greece 


Dr. Roy L. Donahue, a soils special- 
ist and chairman of the Department of 
Agronomy at the University of New 
Hampshire, is spending three months 
making a fertilizer survey of Greece. 
He is working for the Koppers Com- 
pany of Pittsburgh, Pa., which is un- 
der contract from the World Bank, at 
the request of the Greek Government. 

Among the European countries, the 
Kingdom of Greece today ranks the 
lowest in crop yields per acre and in 
fertilizer consumption. 

Greece requested the fertilizer sur- 
vey to justify the construction of a 
synthetie nitrogen plant to supplement 
her phosphorus fertilizer production. 


Resource Managers’ Training 
School Held in Montana 


During the month of February, Mon- 
tana State University held its tenth 
annual School of Publie 
tion managers. 
The ineluded 19 
Forest Service members from western 
states, four Soil Conservation Service 


Administra 
for training resource 


roster of the school 


employees, and three members of Mon- 
tana’s state forestry organization. 
Areas of study covered psychology of 
personnel, public relations, principles 
effective public 
speech, economics of conservation, com- 


of administration, 
munity relations, and effective writing. 


New Scholarship for 
Paul Smith's College 


Dr. C. L. Buxton, president of Paul 
Smith’s College, Paul Smiths, N. Y., 
announces the receipt of $100.00 from 
the Woodsmen’s Field Day Committee 
of the Woodsmen’s Club for use as a 
loan scholarship by forestry students 
attending Paul Smith’s College. 

The Woodsmen’s Club, through its 
Field Day Committee sponsors an an- 
nual field day for the lumberjacks of 
the Northeast. This meet will again be 
held in Tupper Lake, N. Y. in August 
of 1955. Club are the 
wood-using industries, state and fed 


Assisting the 


eral agencies and forestry colleges. 
Proceeds from the early field days 

went entirely to the Woodsmen’s Club, 

burial 
Two 


Cemetery Associations for the 


of lumberjacks, and hospitals. 
years ago the Club purchased movie 
equipment for use in safety education 
in the lumber camps. This interest in 
the education of future woods workers 
is continued by this scholarship lo 


eated at Paul Smith's College. 
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THE D9...PROVEN IN THE FIELD FOR A YEAR! 

Though new, the CAT* D9 is already a veteran. After 
exhaustive proving tests, several D9s have been tested 
for over 19,128 hours on the toughest jobs in logging, 
construction, mining and quarry work. These jobs tested 
every square inch of this mighty new machine. The word 
from the field: “By far the best big tractor ever made.” 


RUGGED—AND EASY TO SERVICE! 


From its one-piece welded steering clutch case-frame 
assembly, to its track shoes hardened by the “Water 
Quench” process, the D9 is the toughest crawler built. 
And, it’s designed for easy servicing. Oil clutch, torque 
converter, transmission case and steering clutches can 
each be removed individually without disturbing other 
components. Hydraulic track adjusters make service 
easier, too. 

EASY TO OPERATE! 

—The independent “live shaft” drive for cable controls 

makes operation smoother, easier. 
— Hydraulic boosters provide power steering and braking. 


—Adjustable seat, all-around visibility, easy access to 
all controls make operator's job simpler. 


—7-roller track frame improves stability and ride. 


—New starting engine has electric starting system and 
simple single-lever control for easy operation from 
the seat and insures fast starts in all weather. 


All in all, the new D§ sets a new standard of big, money- 
making, earthmoving performance. Get the full facts 
about this rugged giant from your Caterpillar Dealer. 


MAIL TODAY! 
CATERPILLAR TRACTOR CO., Peoria, Illinois, U.S. A. 
I'd like more information on the D9. 
Name 
Company 
Address 
City Zone State 


FAST FACTS ON THE D® 
FIRST TRACK-TYPE TRACTOR WITH TURBOCHARGER! The 


D9’s new Turbocharger is driven by the engine exhaust, utilizing energy 
which would otherwise be lost. Packs air into engine according to engine 
load, not speed; means more working HP — greater performance 


CHOICE OF TORQUE CONVERTER OR DIRECT DRIVE! Two 
types of drive are available, the exclusive Caterpillar oi! clutch with six 
speed (forward and reverse) transmission or a three-stage torque converter 
with 5:1 torque ratio. The transmission used with the torque converter has 
three speeds forward, two reverse. This option enables you to match the 
drive you want to your job requirements. 


COMPLETELY NEW 286-HP ENGINE! In addition to the Turbo 
charger, the powerful new D9 Engine features a 6'4'' bore and 8” stroke 
and runs at 1200 r.p.m. Long life and dependability are promoted by 
stationary oil jet piston cooling; short, rigid valve push rods give smooth, 
accurate valve action; “Hi-Electro’’ hardened gear at rear of crankshaft 
drives timing gears and accessories; other advanced features. 


WIDE RANGE OF OPERATING SPEEDS! 
Torque converter: 3 speeds forward, 0 to 4.1 m.ph., 0 to 5.7 mph, 
0to78 mph. * 2 speeds reverse, 0 to 4.1 mp.h., 0 to 7.8 mph 
Direct drive: 6 speeds forward, 1.6, 2.1, 2.9, 3.9, 5.0, 6.8 m.ph. 
6 speeds reverse, same 


CONSTANT-POWER DRIVE FOR REAR-MOUNTED EQUIPMENT! 
You always have power for cable controls, direct from the engine's rear 
power take-off. This makes cable control operation completely inde- 
pendent of flywheel clutch or torque converter, boosts operating efficiency 


EQUIPMENT: New Caterpillar-built ‘Dozers for the D9: the No. 9S 
Buildozer, modified straight blade; the No. 9A Bulldozer, angling blade 
New Caterpillar-built Cable Controls; the No. 29 rear-mounted, double 
drum; the No. 30 front-mounted, single drum. 

SPECIFICATIONS: Length 17’ 10%”, width 9 111%”, height 8 9”, 
gauge 90", approx. wt. 54,000 Ib. dry — 56,200 Ib. operating. 


Caterpillar Tractor Co., Peoria, Illinois, U.S.A. 


CATERPILLAR’ 


*Both Cat and Caterpilia: are registered 
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If you want reliability in a chain saw, you want a Homelite. 
The tough woods-tested construction of Homelite chain saws 
means far less down time .. . more steady production... hours 


more cutting before servicing. > 
And whether it's the 22 pound Model 17 with 3.5 horse- = 
power, or the 30 pound, 5.5 horsepower Model 5-30 a =e CORPORATION 
.. in any posi- 
: A105 RIVERDALE AVENUE + PORT CHESTER, N.Y 


Homelite slices through big stuff in seconds . 
tion .. . without carburetor adjustment or loss of power. 

Remember, for top performance . . . for minimum mainte- 
nance ... for REAL dependability — count on a Homelite for 
faster, easier, more profitable cutting! 


Canadian Distributors: 
Terry Machinery Co., Ltd., Toronto, Montreal, Vancouver, Ottawa 


= KEEPS ON CUTTING... | 
1 ae 


